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-7xn>, a)-^y^-7xnx r-^>^7xny, i^nq-- 
MH? (G-CSF) , «7^n77-^3n^-»H? (GM-CS 
F) , -7^n77-y30--i»H? (M-CSF) , £DWJ*hU7jy- 
1 (CT-1) , fi«H?& £tf f 1 t 3/f 1 k2'Jf>F (Bazan ( 
1990; 1991; 1992) ; Mo t tfeitf C amp b e 1 1 (199 5 
) iSilvennoine n&^tf Ihle (1996) ;Mart in^ 
1 9 9 0; Hannura^ 1 9 9 4) **&3;tt3o ^He^T^'J-©? 

e. ft § y y; * p y 9 1 miftMK & o T^ftiRis^ns n t w 

IE?y|WIH4S;fc&D N AlE^iJlRl-tt^-^iit l/WS fcl^^Sfc&frjbvbfc 

fc«#*n«*tJiO#IR^B azan (1990; 1991; 199 2), Mo 
ttfcCampbel 1 (1995) $5£X}S i 1 v enno i nen J: I h 1 
e (1 9 9 6) fciB&snr^Stf, co^m£fc?7 7^ y-©#rU^y 

[0 0 2 6] 

*^Hffl»tcP^Lfc^«> V yft—tfA spProGUSftliSertft 
^^y^mm^/vr-i Yti^y^r^fMz'm-t^Z.h^^o 

i^y ft£ i~5 oors/fre&tK j;D»tL<iii$i~22o 
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(18) 2003-508023 

/c^U^jy^-OlOtt, 2~D(DTz./mfrZ>J&%V>J]-S erGlyT 
fe§o ffllffl«^P^1-§ffl«^LV^Uy*-«, €f~7S e r (G 1 y G 
lySer)n (E»^t 1 ) (n« 1 ~7T&Dt#£) frfcjfrS U 

[0 0 2 7] 

#%B£© I g F^^te, fflfclfl gG-Fc, I gG-Ciu <D£5&^ 
fiStSfc-g-A/PV^ IgG-Fc, I gG-Ciu giJOI g^X CTftto^I 
gM, IgA, IgE, IgD) 4*OF cSfct4CHO«fc^*^K^>ry, 

[0 0 2 8] 

*fg0HOS(J«»43^T, I gG-F c&cfctH gG-CHifc^y/^M 

ti§o am, i gGty^^c^o^r^x^y^ F^iaooft 

tfenSo I gGI^^>/^H^W^»S*«fWmti3«, IgGl^ 

*rs^ 2^«^(Dri^««^<, i gGM£$wn%-Wftfrr.mfo 

ii-^y I g GB^^>/^HO*H^tcM^IS»^#§7affife»$ti§o 
^frScfi, I gGS^^>/^g^%»§ci:^njt^?i±fflKt#§xgi: 

£ffi!SM?L»£fe itcos Sfcfc* c H O»tto 
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(19) 2003-508023 

[0 0 2 9] 

1 mM&mVte, EPOt>\ Ig-FcF^^y (flIAfcf I g G- F c F^-f 
» ^{flgO^^n, 1, 00 0 ng/mim ffSKiil OOng/ml 
i^lKaiOng/mim fLTl^lb<a4ng/ml 
*iS©EC5ofc*ff So BUO^fifiJ&JBl?^ EPOtf, 2~7©75/Blfr5$ 
S^7°^FU >#-£/rLT I gG-F cIMI gG-CH F^-f >JC$?3: L 
< liofctfn, 1, OOOng/raim »IL<«100ng/mim 
£?)$?3;L<M; 1 0 n g/mim ^LTH&fftlX^ n g/m 1 
E CsofcWf So 

[0 0 3 0] 

SUO^flfi^JH-Ptt, G - C S F *V Ig-FcKW (fflfcfcf I g G - F c 
F^X) tCifiSoft*^ 3 0 0 ng/mim &$K(i30ng/ml 
i»3ffSb<tt3ng/mim i«b<«3 0 0 p g/m l*i 
OECso^^-r^o ffl<D$ZMmtikVlt, G-CSF^ 2~7©75/iA^^ 
S^T^KU I gG-F cSfcli I gG-CH F^^^IL 

OiOfctfn, 3 0 0 ng/mim fflL<li30ng/mim 
IL<!i3n g/mim L< fi 3 0 0 p g/ml»E Cso^rW 

[0 0 3 1] 

S'J^WfiTf^ GH^2~7©75 5$S^7> F U Vfj-n-ft L 
TI g-F cgft&I g-CH FV-T> (fllfcfcf I gG-F cSfdil g G — C h 
F^-T^) KOfctftU 1, OOOng/mim »tb<ttl0 0ng/m 
J;^IL<ttlOng/ml»ECsom§o 
[0 0 3 2] 

^LTI g-F effete I g-CH F^^y (0J3.fcf I gG-F cSfcttl g 
G-Ch F^-Ty) tofctffu 1. OOOng/mim »Sb<ttl 00 
ng/mim cj;t>0^L<«l 0ng/ml*I©EC50^tt§o 
[0 0 3 3] 
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(20) $F S 2003-508023 

wKommmmv^ i FN-a^2~7©r^/i^«^7 o f-Fyy#- 

^/>LT$IIISmM«t0^^n, M^^y/^H^ 1 0 0 n g/m 1 §? 
$L<ttl Ong/mim £D£?£L<&1 ng/mim Hfe£?fcL< 
« 1 0 0 p g/ml» I Csofc^Tf So 
[0 0 3 4] 

mvmimm^z, i f n - 13 ^ 2 ~ 7 ©7 ^ y i^f,^^^^ f u > 

i&MT I g G-F c Sfttt I g G-Ch h7>f 10, 0 0 On 

g/mim ffglXttl, OOOng/mim i^tKSl OOn 
g/mim 4b'cJ:tJ : ftt$ftL<^3 0 n g/m 1 «CD I Csofc^tTSo 
[0 0 3 5] 

m^GH-, EPO- ^tfG-CS F- I g G - ChS^*^ 

»^^^/^«43j:t>*i g G-F cm^y^^ntmLx, 
&-$tircffim%%mfoi gG-CH/i gfiti^if F^ys^y/^®K:ji 

flSTs*#3<fc"5fc:i g G F^^y«M^ti/ciW/^ Fij-fy I gGBit 
[0 0 3 6] 

FU^-^LT, £DML<kU~7cD7 5/i^$3^7 0 ?-F'Jy£ 
e r G 1 y $5&Zf S er (GlyGlySer)n («J#^ 1 ) tf-^StU n 
[0 0 3 7] 
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(21) t#g 2003-508023 

Mx.«\ v-^e, ( 1 9 8 4) a, fifii KDisx^-fytf^vytwWi-Zftrc 

lFN-pm%Mm$>'Wn*mirsLT^Z 0 IFN-U (Ser-17)<D 

^sim msmi FN-ii(D^nttmLr^]±Lri^o mm^ i l-2 

©^XtM^-I 2 5<DggSM\ ZQ&feLTcl L-2$»V?m*£.VZ (L 
andolphi (1991 ; 1 994) e Lu5 (1 9 9 2) tt, fell 7© 
^Xf-^yftHrU y£BJ&£tlfcG-C S F3g$gg*y><*J5fc|JB*LT^3 
o Kuga?) (1989), Hanazono?> (199 0) &J;tf 0 k a b e 
5 (1 9 9 0) « N »^W#tt*«^n/c$e>^§G-C S F^SJI^ 
/^K^OV^TfB^LTV^o E 1 1 i o tfe^tfB y r n e (1 9 9 5) 

[0 0 3 8] 

1 l - 1 o^Mii?sftWf*^>^ 1 g F*-ry££3-F 

T3'>fc < £ 1, 1 ^©«Ti«$Eltfc«MiAL/ci±M^i§ c £ 
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(22) #«2 0 0 3-5 0 8 0 2 3 

[0 0 3 9] 
[0 0 4 0] 

& is/ 1 fc raw %K$>v>zy}\ tmvim ^ s n§ 0 *mmmimm l /c 

I gfflz3&>'WM&> EPO, G-CSF. fc<fctfGH, GM-CSF, IL 
— IK TPCK SCF, F 1 t 3 U iSy H\ fc^lffca, |3 fe«ttf y 

Wffl-efeSo i gia^^^Htt, mmMmtftit*wm?%rc*b<Djy\?:h 

[0 0 4 1] 

^uffi^t&a-rsfctofcffiffl-rsc^jb^So flutf, e p o- i g gh^ 

tZrctblcfemzzttfTZZo S&fcEPO-I gGS^y/^K^ w 

l^T, *«O^«fMT§rci6«ffl1-§C^^T-§§ 0 G-CSF-Ig 

'pmWhm<D tc& K , *ffiifiiMiE« Ifi^W tu»SSo®ift|{ t e> fc 46 
, ^J;OTS^fltt»^»>»^©rci6(c, figfflncfc^tSo GH 

^■Z?#So I FN- a- I gGl^^y/^Ka^^^X^t^^ai-^/c 

ffi, ^-f^xj^fedc^js^sft-rsrcfeK^ffl-rseifc^-e^So gm-cs 
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(23) ^2 0 0 3-5 0 8 0 2 3 

f-i gGm&#y/v?mt, it^mm, wcMmtwfoK&z&wmKism-tz 

<D7i?*rt>htLT* &mir%iltffT*%&o S C F - I gG43£tfF 1 t 3 

m&%WMik-?%rztbic&m~?%cttfx*%Zo i l - 1 1 - 1 g g#j;i5t p 
o-i gGM&$>'wm£, M>mM'p&<Dmm<Drc&icmm?zcttf'e% 

[0 0 4 2] 

mft&zf/zrciz&Qi&^mmm-v&ttnZo mn, gh^g-csf 

[0 0 4 3] 

m¥mmmm*mmz*%w<D i gm^y^m^^tcumm^ 

tlfc*l^nSo %mm&. £S&&7K RingerE *5cfc«©P»% 
[0 0 4 4] 

mm?** mmmit, *m8%mfe?%<DxteK<mm*mmLrc$>(Dx&%o 
mmm 1 ) 
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(24) #S 2003-508023 

mmm=?/^^vii^y- 1 g Gmfc^m&itmm 
a. -mmmm 

(GF) - I gGM&m&i**. TE©J:3fc:«Si 

y:ftD#tt£&T£i¥3frf 3o HfS6WM^MM&«M (variation ) K 
M#*TS I gG4-C H n-FSE»^n--y?\ RXfcnz><D%mm%, & 

rmmtZo KbmmmTmm? (gh n epo, mg-csf) ^ 

--y^ffi^cPCR^vHi, Sfea&SWfcntfy^BEJiJ (GCCAC 
ClRozak, 1991) RtfH i n d III otl^O^n- 

y^n^f 5 ' imicttbuzit. Bam hi wg^«|g-r f u 

(ser-gly-gly-ser) (E^iJS^ 1 ) £\ cn££> 

^n-yfnfn<03' «^#to^^fco zvmmm^fc?*. Hind 

III-Bam H I|fTn-<hLTBS?LHWfiIl^^^-pCDNA3. 1 (+ 
) (^yehn^li * >J 7*;l/-7#l^yf : VxnFJTS (Invi t r o g 
en, Inc., San Diego, C A) ) ^\^n--y^U *&1?@S 
?|J$^ L/Co |i»C, I g G 3- FWJ (IgGl-Fc, I g G 1 - Ch , 
IgG4-Fc, IgG4-CH ) ^ thWRNA^^Mb/ccDNA 

cne©^n->fnfno5' *iHfcBam h i mm^m^^t^ 

7°f- F U (gly-ser-gly-gly-ser) (IS^iJS^ 

2 ) ■frm.W&htf.o Win P C R 7^-T I gGlMl gG4 mR N 

A<D3' #WTO («^lh3Fy©^J4 0 b pT^) £ 
d^tfbT^t), Xba I SiJffigPfe^A,"ev^Co I g G 3— FSE^J^ Ba 
m Hl-Xba I mftt LT p C D N A 3 . 1 (+) KAnt^O--^^ 
LT\ DNA^aSB»^ffi«IHLfco I g G3- KffiTUfcB a m 

HI -Xba lmfrtLTmfttZtK&QW&MmttW&L, Bam 
HISlfXba ItWUcpCDNA: : G Fffl^7°^X5 KK, cn5 
©|frtt-£AftT^n-->^Lfc 0 *§5nfcpCDNA3. l^iS#OffT% * 
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(25) #82003-508023 

p--y^b/cI^«fE?0±^Op CDNA 3. 1 (+) 

ffiK7"D<D7 5./WJy*l— (ser-gly-gly-ser-gly-gl 
y-s e r) (IB»^3) tf&fcSSnSo 
[0 0 4 5] 

B. figfi^/i^ex E PO&tfG-c s ?<DZu-->7 
l. t h^cM^;^^(D^n--y^ 

tih^M^;^^ (GH) ^-FfbtScDNA^ #'J *7~t?»g|£j5 
(PCR) KffiM77^V-BB8 7 (5>GCAAGCTTGCCACCA 
TGGCTACAGGCTCCCGGACG 3) (@H«^ 4 ) RXS B B 8 8 
(5>CGCGGATCCTCCGGAGAA GCCACAGCTGCCCT 
C C A C> 3 ) (IE»^5) fcffl^T* t:hTSfr-*ilc DNA (^^r 
y^tt, #U7*;b~7jm^n7/l/hRJTflE (C LONTE CH, Inc. , 
Palo Alto, CA) ) frZMmZltrco 8 7 hG 

7^-BB88(i, GHn^F|H»3' %.i®K7--V y*?t2> 0 W^tlfc 
~68 0bpOPCR», Hind I I ISO'Bam HlvmitU? 
/HSLT, Hind I I iMBam H I T*ffiitL7nsft V *X7 7 
-tfMLT^;HISL/cpCDNA3. 1 (+) «>\£ hU?>&, 

ft U7 * )\s-7mtl~-)\<X^v Fdnvitrogen, Inc., Carl 
sbad, CA) ) KAftT?u--y7Lrco iEU^D N AlE?iJ«xft^ 
n-y(Martial^ 1 9 7 9 ; Ro s k amWRouge on, 19 
79 ; Seeburg, 1982; DeNoto^ 1 9 8 1 ) ;£\ pCDN 
A3. 1 (+) : : GH f u sXlip B BT 1 5 9 tffiLtc 0 
[0 0 4 6] 

2. n hx'Jxot°xfy©^p-zyy 

HhxUXn^x^y (EPO) ^n-Flbt^cDNA^ J«73ft7°^-f v 
-BB4 5 (5>CCCGGATCCATGGGGGTGCACGAATGTC 
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(26) m% 2 0 0 3 - 5 0 8 0 2 3 

CTG>3) (SB?iJ#^6) RXmXfayvJV-BB 4 7 (5>CCCGAA 
TTCTATGCCCAGGT GGACACACCTG>3) (BE»^ 7 ) 
£fflV^cP CR££D^n~-y^Lfco B B 4 5 EP0^^;1/E»M 
J&^^-y&^r^/^SSSiS^n- KfcTS D N 

* p-- y^g$n?B am HI gPffi^WTSo BB4 7tt, S!fR#Sib>^ 
;Ht&<DEPO mRNA©3' MW:7--'J>^U *n--yy@ 
WTE co R I ffl»^|f2„ t: hfF«^H e p 3 B ^WlL/c^ 
ftRNA^ PCR©/ci6^-*iIcDNAO^-II^Cffl^/c 0 «^f*R 
NAOHlSO/ciMc, He p 3 BfflflS CT^Vtiy • #^7°- • 31/ 

#^3 > (^U-7> K*Nn»y^e;l/3T&) (American Type C 
ulture Collection, Rockville, MD) fr£A 
£\ 1 0%7i«EM (FBS) »in L ft £01^ 7 3»- ^;l/£g% 
(DM EM) -£i|«#fc 0 EPOW, IfflJS* 1 3 0(iMf7xn^y 
Xfcfcl OO/iMffiffcn/Wh-Cl 8MM-r^.cI^tj;0^Lfc (Wang 
MSemenza, 1 9 9 3) 0 RN easy Mini+yh (+7^tt 
x £)V 7 tJl~7')M*)~y$ t^V #FiTi£ (Q i a g e n, Santa CI a 
r i t a, CA) ) P<-#-Om^««oT, RNAW^Sf 

||L/co RNAil^3 2 0 JM^VU h T«LfeW 1 . 4x10 

JfflfrMMBU RNAi!2 7 0 /ig^ T7xnW5yt«b/c«l 
. 4 x 1 07 fijiP^llft. 
[0 0 4 7] 

-»c DNAo^-ii#^^, ^-'jy«-Ty;Wi,ii (-ry^VT^K 

>"rV 77^4"°'; XF/fffi) (Boehringer Mannheim Corp 
oration (Indianapolis, IN) ) ©1 s t Stran 
d cDNA Synthesis Kit for RT-PCR(AMV) 
fcffl^T^fxU 5^2^^V-£7°^V-£bTffl^fco fg-iil^&O 
»ffll^OPC RSiSa, 7°^V-B B 4 5MBB4 7£rffl^T» 
b/co SJS»^7^n-XW^»I-r^t^ M£tl/c~6 0 0 bp©PC 
Ra«?ft/c 0 R N AlSIt^ ^SfeEPO PCRglML/c 



-26- 



(27) #g 2003-508023 

o PCRlfe Bam HIM'Eco R I VffiitLT, Bam HIM' 
E c o R I VWffliLT Jill V 7 Mlbfc^^-pUC 1 9 

u-^un^mt^^u-y^n'&Ltco co^x? P b b t i 3 i 

[0 0 4 8] 

^7X5KpBBT 1 3 l£, 7°^V-BB 8 9 (5>CGCAAGCTTG 
CCACCATGGGGGTGC A C G A A T G T C C T > 3 ) (SB»^8 
) MBB9 0 (5>CGCGGATCCTCCGGATCTGTCCCCTG 
TCCTGCAGGC>3) (EE3Wf9) M^fc P C RSJ^^M t LTffl 
V\ I g G«fK^£<DB!fe£«L»f!iE PO c DN A£«L/c 0 7°^V 
-BB8 9^ E P O^i^^'t/VOfcfeC^- FSE^JO 5 ' 5fcflE£7--U>' 
$7j[r]7 0 ^V-B B 9 Ott, E P 0 3- FIB» 3 ' »7--'J> 
?Y &o t#^n/c~6 lObpOPC R»£, Hind III RtfB am 
H I VmitU Hind IIISdBam HI «{bb7;l/ 

*'J^X7 7^-«HLT^;mSb/ipCDNA3. 1 (+) ^*#-&C* 
p--y^b/c 0 !EL^DNA@B^J»^/c^n-y (Lin^ 1 9 8 5)^ 
, P CDNA3. 1 (+) : : E P 0 f u s Xtt p B B T 1 7 6 £%Ltc 0 
[0 0 4 9] 

nm<Dmmm^t, kv g 1 6 6^£l-/cbmepo cdna^ 
mtzcttf-e^Zo corns, ^mm (5>cgcggatcctccgg 

ATCTGTCCCCTGTCCTGCAGGCCT03) (@B»^f 1 0) 
«^/c7°^V-^ 7^-r^-B B 9 0O{^t)»5Ltm§„ 
[0 0 5 0] 

3. M hllinnz-filifio^o-zy^ 

HhHli^nnn-fiJiKH^ (G-CSF) ^-FTOcDNAt 
«S (bladder carcinoma ) 6 3 7 (7^ U %y • £-f7° • 

-•3P^^a> (^'J-7yH107^k:«) (American Ty 
pe Culture Collection, Rockville, MD 
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(28) <^m 2 0 0 3 - 5 0 8 0 2 3 

) fr5A¥) fr5¥«Ufc£ttRNAfr^ PCRfc.fclJiillS'Sfco 

10%FBS, 50WmK-^'JX Rt5 5 0 p g/m 1 X h W° h 
Y^f^y»l/cRoswe 1 1 Park Memorial Insti 
tute (RPMI) 1 6 4 0%mvMMZ'&fc o RNA^ (*'J 
ytJly—TftWyZtr^V ^FiTft (Q i a g e n Inc. (Santa CI 
arita, C A) ) frZmXLfc R N e a s y Mini RNAfl+y 
^A-CilttloT, ffl»?>»Lfco RNAli-5 6 0 
ft g£, 4. 5x1 07»«fr£¥litLfCo -»c DNA£>f&-gt£$£ 
, ^'jy^vyA^At (^yxVT^jtKy^VT^^UXFjTft) (Bo 
ehringer Mannheim Corp (Indianapolis, 

IN)) ©1st Strand cDNA Synthesis Kit 
for RT-PCR(AMV) fcffl^T^lfTU 7 y^i^Wv-^ 0 ^ 
7-i:btffl^. H-iI^OM^ffl^/c^©PCRS£«, JiItfftT 0 ^ 
7-BB9 1 (5>CGCAAGCTTGCCACCATGGCTGGACC 
TGCCACCC AG>3) («#^ 1 1 ) £Xft£73ft7 0 ^ V-B B 9 2 ( 
5>CGCGGATCCTCCGGAGGGCTGGGCAAGGTGGCGT 
AG>3) (IE»^12) £ffl^T»L/c 0 ^Y-BB9 1tt, G-C 
S F^>y^;l/Ofc46<D3-KE»5' 5fejStC7--Uy^U «P&J7°^ 
^7-BB9 2tt, G-CSF3-FW3' ^^C7-- U > f#5 
tl/c~6 4 0 bpOPCRii^ Hind I I iM'Bara H I Uffllt L 
> MLT, Hind III MBam H I "i??gfl:U7;l/# U *X7 7 
^-trllLTf/ViSl/cpCDNA3. 1 (+) ^##-£AnT?P-- 
>?Lfc 0 IEL^DNA@a»{Ix./c7n-y (S o u z a 6, 1986;Na 
gataf), 1986a, b) pCDNA3. 1 (+) ::G-CSFfu 
s Jilt p B B T 1 6 5 tfoLfco 

[0 0 5 1] 

C. I g Gn-F@a^iJO^n--y^ 
1. IgGl-Fc3-HW^n--^ 
IgGl-Fc (H^-CH2-CH3 F^-fy) *3-Fftt5cDNA 
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(29) # H 2 0 0 3 - 5 0 8 0 2 3 

£\ 7 7^-7-BB8 3 (5>CGCGGATCCG GTGGCTCAGAG 
CCCAAATCTTGTGACAAAACT>3) (IE?U#*f 1 3 ) StfBB 
82 (5>CGCTCTAG A G G T A C G T G C C A A G C A T C C T C G 
> 3 ) 14) fcffl Wc P C R 9, t: h c D N A 

oyf^li *U7*;^T#I^P7;l/hRfT& (C LONTE CH, Inc 
. , Palo Alto, C A) ) frt>mmZ-&rco /i£lRl7 , W?-B B 

8 3tt, i gG \<D\Lyz/Y*^y(Du-YW3l<D5' 

M^7-BB 8 SHRH±3 )?y(OffiA 5 b pT^O I g G 1 
RtfIgG4 mRN ACD3' ^ffliR^Hc^T-- 1 ; §o I g G 1 JkX} I 
gG4@B?iJ^ BB8 2^7--U>m2 1 b p-fe^y McfcfcDR-T? 
feofe »7 90bpOPCR», Bam H I RtfX b a I TMftU 
WmSi LT, Bam HlMXba I Vfttft L7)lfi V * X 7 7 £ -« 
HT«SL/cpCDNA3. 1 (+) ^**-fc*n-^y?L;te„ 20 
© * n - > £&»IE^J&£ L , *n ^ n« 7 ^ / i?B«M£ ft £ f 
tI«*M$l£^fL fc 0 *©6E?»JfcJ\ %a^n/cn MgGiyV 

ADNAM (Ellison?., 1 9 8 2) fcW^Lfco 200^ 
n-yo^«^SOffiWWttllt «fc 0, >T VI? h umm^mLx p C D N A 3 

. i (+) <D±m i g g i - f c?u-y*m££tzrctb<D, nmrm^<Dmm 

pPfu ( p C D N A 3 . 1 (+) ^^^-OlgGlMBgl I IOCH2F 
^>©Sac II) %m^ZC£tfT*Zrco m^ntc^u-y^ iEUM 
gGl-F cBB?U£*fU pCDNA3. 1 (+) : : fusIgGl-FcX 
ttpBB 1 6 7 tftLLfzo 
[0 0 5 2] 

2. I g G 4-F cn-F@2?iJO^n--y^ 

I g G 4 — F c (tiy> ? -CH2-CH3 F^-Yy) *3-KlktSc D N A 
7 7-f"7-BB8 4 (5>CGCGGATCCGG TGGCTCAGAG 
TCCAAATATGGTCCCCCATGC>3) (IE^J#^ 1 5) RtfGG 
8 2 (5>CGCTCTAG A G G T A C G T G C C A A G C A TCCTC 
G>3) (E?iJS^14) fcffll/\fcPCR£<fc!K tlha«-«cDNA ( 
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(30) #g 2003-508023 

^nyf7^± (CL ON TECH) ) frbMrnZitrCo Ji7jft7°^ V- B B 
84tt, I gG40t yV F ^ ^ XDn— FE^'JO 5 ' »7-~'Jy^t§ 
o «ft7°^T-B B8 2^ ±fcSH«UT^« 0 ~790bpOPC R» 
^ Bam HlMXba I TftiftU IWtfi^mfcLft p C D N A 3 . 1 ( 
+) \L\nx>7U--y>f\src 0 IEL^c DNATOi^ftfn-V (E 1 1 
ison^ 1981) ^ pCDNA3. 1 (+) ::fusIgG4-Fc 
XttpBB158 tWLfco 
[0 0 5 3] 

3. igGl-CH n-YW\\<0>?u~--y? 

I g G 1 - Ch (CHI -h^-CH2-CH3 » fcZ-KftTS 
c DNAtv BB81 (5>CGCGGATCC G G T G G C T C A G C C T 
CCACC AAGGGCCCAT03) (IE?U#*f 16) MBB8 2 ( 5 > 
CGCTCTAGAGGTACGTGCCAAGC ATCCTC03) (SB 
?|J#^|14) £JBW£P C Rfc<fct) N t h c D N A (^n^f^ 

ft (CLONTECH) ) fr£>ttipl Hfi^lRl^5-f V- B B 8 Hi, I g 

GIM'I gG4CCHl F^y<Dn-KK»5' »7--'J>^-r§ 

o ;:np)2o©i+yyocHi f^vos' somite, tet^zm-r* 

(2 0j@©?^ 9i^yW) o $7aft7°^V-B B 8 

2tt, ±£ffil8L*CV«o ~1 08 0bp©PCRltl^ Bam Hl&tfX 
ba ITfJBffcU WWSiLT, »iftb/cpCDNA3. 1 (+) &CA 
tiT^n--y^L/c 0 JMIJtLT, cnf.O^^v-ft IgGlMlg 
G4gE^J©W#fcfeifi|iS#5C£tfTfr5o igGia, lgG4J;HM 
^fC^^(9Ms^fe§/c46 (Ro i t t5, 1 9 8 9), K*M:«fcA,20#n 
-ytfl gG l^n-NtrS^SJtfeo ^BE?Ji&£Lfc§$0 2O©*P 

igGi^f^ zn^ntfT^/MWwmgtt&rcZLfciiiL-m 

ASE^iJ (Ellison^ 1 9 8 2) tW^Lfco 2~D<D 
?U-><D&jl^m<Dffliff3tilMK&*), 4 y e F n W^ffiLT p C D N A 
3. 1 (+) ©MI gGl-CH ^P-y^flKS-rSfcfeO, fSMTS^OM 
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mffiiti (p C DN A 3. 1 (+) ^£-<D I g G IRXIB s t B IOC HI 
F^VOAge I) £ffl^5££#^fc 0 lEL^I gGl-Ci SE^J^i 
x./c^n->{^ pCDNA3. 1 (+) : : f u s I g G 1 - Ch XI* p B B 
T 1 6 6 tmLfco 
[0 0 5 4] 

4. IgG4-CH 3-F|E»^P-~y^ 
IgGl&tflgG C H 1 Y*jy<D 5 ' Kffcf 3 D N A@E« 

i g g 4 - ch u- Ym^u--y^^r^m\(Dm^i^mti^tco p c 

R^a^b/cg[5{i#»^««^ffl^T, ^n--y^L/c I g G 1 C 
HI K^VODNAK^Jfcgto*^ I g G 4 CHI F^^^75/lfi 
JRJfcVyf-S-Sfco CHI 8f@^8f@L^^oT$5 
£>f\ Cin5.0te«*^LTV^rca6x 2^«SWJi (mutage 
nic oligos) »f:l^WPCRI<:<J:D^ IgGl CHllB?Li£Ig 
G4 CH lE^JKg&^Sefctf 2lM^/Vg©P CRtt, Bam 
H I BtiLRXfV yts-Um I g G 4 C H 1 O 5 ' *»ft1jn£-l±, I g G 4 

t^w^®2ibp ©@s» 3 ' ^tf^p^^/co ran 

^Sit^X^-r^y^J (HortonB, 1993; Inn 

is^ 1 9 9 0) mm\.T, AlWfcftSLfcl gG4 CHIFpW^ 
I g G 4 Fc (t > C H 2 - C H 3 ) E^mim/io £ ©SffiTtt, |W| 

[0 0 5 5] 

i g g 4 chi mmnmtzrc&K, gsmmtmrn^^-B b i 1 

9 (5>TCC ACCAAGGGCCCATCCGT CTTCCCCCTGG 
CGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCO 
3) (E»^l 7) MBB 120 (5>TCTCTTGTCCACCTTG 
GTGTTGCTGGGCTTGTGATC TACGTTGCAGGTGTA 
GGTCTTCGTGCCCAA>3) CE?U#*t 1 8) £\ ±m<D&5lCtU 
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(32) 2003-508023 

--y^L/cI gG 1-Ch E?iJ«£f §pBB 1 6 6 P C REfSKJB 

^/Co 1D^7 0 ^V-B B 1 1 9tt, CHI H7^>©75/12 3»2f| 
§3-K{trSE5lJtr--Uy^U 4 0©7^/M&$l (S14C, Kl 
6 R % G 2 0 E, MG 2 1 S) £n-F{W£o igfrlRj^l^-B B 1 2 0 
CHI FX-f>(DT5/^9 7fflcf 7 6f@^n-FfbT§@B?iJ(C7^-Uy 
SiJ0 4 < 007 5/Sli^ft (Q 7 9 K, I 8 2 T N N86D, MK 9 7 
R) fcn-Kfb-fSo ~2 9 0 b p©£©PCRSj£M«^l4f§^U 7°^ 
^-BB8 1 CtiB^MUlOC 3£#HB) MB B 1 2 1 (5>TGGGG 
GACCATATTTGGACTCAACTCTCTTGTCCACCTT>3 

) <mmm9) tmc pcRK^mmtLrm^tco Wj^^^- 

B B 1 2 1 tt, I gG4CCHl P7^y©3' «E7--'Jy^U CHI 
K*>fy©9 8ti7S/ifcfttf I g G 4©tyv ? F^^ytC{Ej3S-T?»2 1 bp£ 

{tip-rso ~3 3 o b pocosjSOil«i*y;i/»»bT, p c rx^-» 

, ±K0<fc5fc:l gG4 F c H7^^«^77^V-B B 8 4MB 
B8 2KJ:S, pBBT158 (M©^M<J 1 ©C 2 £fBfc) ©^n-zy^I 
g G 4 — F cSE»P CR?4jSUc 0 f#£ftfc~7 9 0 b p<DMW\ I gG 

4h^-ch 2 - c h 3sa»«^nrv^ 0 coiirfr^vMi^LT, 

-TV-B B 8 1MB B 8 2£#JfflU ~1 0 7 5 b p<D±M ^f^^Ci/y^ 
J »££j£L/c 0 ^0»«IS1-§/c46JC^S^:DNA^aiE^S^«/h 
lOTfc^ PCRl^Bam HlMSac I I Tf^bLT, ~5 
30bp« (^CHlMH^b7^>t CH2H7^y©-^^ 

##*rf5) &mmi&m<DrctbKp bc-sk+ Uh7^^ytt (s 

tratagene))(c^n--yM„ Bam HI -Sac I I BtJt* 
OlE^iJ^, r p B B T 1 8 2 J £\t^%M<0 1 oo^n-y-esiBLfco ^©f£ 
, VLTlCtm<D&5^ p B B T 1 8 20B am HI— Sac I I Wfjtfcffl 
V^T, G F- I g G 4-F c y%£f£G F- I g G 4-Ch ^n-y£g 
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[0 0 5 6] 

D. f&m&frty-, EPO- MG-CSF-IgGi»ii 
EPO- G-CSF- RXfGH- I gGMGfrWt&WMZtM* (12f@ 

$*9ffi) tt, pCDNA3. 1 (+) *T*>7U--y>f\sfc I g G 3- FBETUfc 
Bam Hl-Xba I HtK"^ LT^OD tb L N Bam H I JkX$X b a IT 
Wb/cpCDNA : : [GF] »^7X$ Klci:nP»©l^^n--y 
7?%Z.t\Z&K>$L&htc 0 IgG4-CH -\0 3fi©±iOT?M{E?0S^{* 
il, pBBT182O~5 3 0 bp<OBam Hi-Sac I I BjlfJtM t) fcH 
LT\ 3iOpCDNA : : [GF] - I g G 4-F c^D-y©~2 4 0 b p 
©Bam Hi-Sac I I $rlt£\ CO- 5 3 0 b p © B a m Hl-Sa 

c i \mmmm-^ct\z^K>mmLtc 0 m^ntcf^^^ms^n^ 

3-K<fcL;teGF-I gGBIl^y/^Stt, IK^PLTI^o 
[0 0 5 7] 

E. G-C S F (C 1 7 S) - I g Gl^^y/^K 

G-C S FO^f^>- 1 S F- I gGffl 

^* [G-CSF (C17S)] ^ OT€>2 0©#y ri^l^f-K^^ 
-IC17S-F (5' TTCCTGCTCAAG TCC TTAGAGCAAG 
TG-3' ) 0) MC17S-R (5' CACTTGCTCTA 

AGGACTTGAGC AGGAA-3' ) (E?iJ#^2 1) £ffll\fcPCR^ 
^M^fC^D^-rSC^^T'tSo 0fl*.fcf* G-CSF (C17S) -I 
gGl-Fc m-Smt, p B B T 1 7 4 £ ITffl^fc 2 «©gij<@© P C R 

Etfc%nmir%££t<z£<9mM?%c£tf'e%%o ioos*sti, *udrc 1 7 

S-F£BB8 2fcWc/BV»5Cfctf*et5„ 2#iOP C RSJtStt, ^UdTC 
1 7 S-R^BB 9 1 fc^tCfflV^Cfc^tSo cn5>OSiSOPCR»^ 
, «1L, Unit, BB82MBB91 £ffl^Tffltg2« d fcffT? 
t§„ -1 3 0 0 bpO» Hindi I IMP f 1 M I T??B{fcU H i 
ndlll/Pf 1MI;^FW1SU> »Wb/c7°775FpB 
BT17 4lC70-~yWi:t^§o E . Col iDH5aOJ^M 
©Sk C 1 7 S^«S^#^§^X^ F*n->£ N DNAig«fE»£ 
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u*^ k (mm<D7 ^ ym*3- wtr s-fe^x&tfr y^ yx ? * f 

) tfUdTC 1 7S-FMX 1 7 S-ROTi!g05**U*^K£g&1-3£ 

[0 0 5 8] 

(*»J2) 

G F - I g GB^^>7^K©%ElRt;iiS 
A. COS|»'>i (small scale ) ff^»A 

g f - 1 g g msz >'^n<Dffi%Rz$3LVaft'&%, mm* cos «?y>* 

ndo-Free Plasmid Purification KitJ (4 1 
7^>tt (Quiagen Inc.)) I^lliO^nha-^ 

viHS(LT\ cos-ifflia (.r^vtiy- #47 uWi/sy 

(^U— 7>KW|n»y^lf;l/3fft) (American Type Cultu 
re Collection, Rockville, MD) fr£A¥) % h 
7>X7x*h*r5:fc4&fc:fflV\feo COS-l« 10%FBS, 50fli 
/mMx^iJX 5 0 n g/m 1 XhU^hv-Ti/^ Rtf2mM^7V^5> 
^»b/c»^>yn5^-Y-^;WgtiH (C0S«M1) 7?iif«-e/c 0 
mW<Dmm^Xmm^ OT07°nhn-«^t, Costar 6ftffif$±g 
«7°U-b (VWR^xyf^7^>y7t (VWR Scientific) 
) T»L/Co Sl^t^t 2-3 x 1 05 «£C0S««g±ifi2ml<D 
#7x;WC?ffib-c\ 3 7°C, 5%C02 t-ft^y*a^-bS^5fc, 

. OPTI-MEM1 Reduced Serum Medium 

(4^73 BRLti * V-yy mV'CV'-Xrt-'mtE (G i b c o B R L 
Gaithersburg, MD)) 186/xl f^OL i p o f e c t A 
MINE MM. (^7n BRLli * U -7 > F^W-XV^-?fJt£ (Gib 
co BRL, Gaithersburg, MD) ) 6/i 1 I^T3 0 
~4 5^Blft^ti:feo C 0 S - 1 fflJSfc, OPT I -MEM 1 2ml/7i 
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;V"P1»U fO^OPTI-MEMl 1. 8m 1 ^^x;WC»Ufc 
c ^cDft, «^WIi^»7x;WC»LT, 3 7°C, 5%C02 Tl$4~5Bf 
FlSi^Co ^^a^-'>3>»^ M^COS«Mi2ml 
/<7x;Wcg&LT\ 3 7°C, 5%C02 -£-tt^L/c 0 §5B, IfflKDME 
M (j&dnftjft L) 2 m 1/7x/V^2[h]»L/co lifXr-y^t, £MfC 

o s mmmmtgrn 2 m 1 sterna lt, «^ 3 7 °c, 5 % c 02 t?» 
Bt/co gf-i gGWt$*»wn&sG?zm&m*s 7 2mmmmm 

LT, SDS-PAGES^iX^^nyh-pMLT, G F — I g G S&n" 
^y/^SO%^ML/c 0 f(0i^7X5KpCDNA3. 1 (+) (-f^ 
tf btt^ft (Invitrogen))^ &ffitfH§£ ltfflt^;„ 0S^A 

E. Col [(Dfi-iS^^hiy^-^mmt^pCUV p (^nyf 

^tt(Clontech)) ^ffl^T, ^1 5 %T*feS tlfco j8-# 

^ h^^-- (5-Gal Staining S 

et (^-'jy^7y;^Ait ^y^Vr^^Ky-rVz^^uxmfi (b 

oehringer Mannheim, Indianapolis, IN 

) ) zm^rmfeLrzo 

[0 0 5 9] 

1 %/3-p<;l/*7 0 hx^/-;V (BME) »UtSDS-PA 
GEMM«^|l|fWmtllOM^i)iSLT, ) /l/+tXKDl 4%hUX^ 
'J^y^Ur^U^T^ (No v e x) ) -?««IjL/c 

o ®i^&m^£ffl^££xx*y7*ny Mc«fc!K gf-i g Gafc^ws* 
H±T©|gil^|iE$n/co gh- I gGM^fiy/wm*. #U*n— 

h G umim (Dr. A. F. Parlo w&tf^ a fvl/ • * 
Jl^y • 7VH • Iff-a — r#U- • fu^h (National Ho r m 
one and Pituitary Program) ^HM^ftfc) ^ffl 
V^T^ffibfco E P 0— RlfG — C S F — I g Gio^^^Ki, R&D^>X 
fAXtt (^XV^jltl^^r^UXfilTft) (R&D Systems ( (M in 
n e a p o 1 is, MN) ) frSfldAL/fctfU tU—ffrfcMm ^ffl^T^ffi 



-35- 



(36) #g 2003-508023 

[0 0 6 0] 

B. COS-lfflfi^Mm 

AsM^A^ 1 0 0 mmWIIXtt CorningT-7 5ffi£f£ig«7 
7X3 (VWR^X>f^7^-y^± (VWR Scientific) )£ 
ffl^TH5SL/c 0 1 0 Ommflimi, 1. 6x107 ffi<D$Q\ffc%^ COSfflM 

10ml /mUCAttT, 3 7 °C, 5 % C O2 "P-ft^ V^a^- h Lfco 
^lOOmmK, x> F h*^>^$ftV^7X 5 F D N A 6 . 
OPTI-MEM1 1. 5ml^OLipof ectAMINEil50/il 

3 0-4 5 'Mm^^Tzo COS-1 MM% OPTI-MEM1 
1 0m MOPT I-MEMl 6. 6mnc»^L7c 

o Jg£ttJft#©&, 1 . 6 7ml £#fllU;:»LT, 3 7 °C, 5 % C O2 

O S«»±g-iti2 lOml/ItlKLT, 3 7 °C, 5 % C O2 T*-&Sfcff L/c 
o IIKDMEM GfMJ&L) 1 0 m 1 /It 2 HI^Lfco ^ifXr 

v 7°<D^ MMm COS «tf m 10ml J&«-JIIlf*:S&&P LT, 3 7 °C, 5 % 
CO2 TM'y^ra^-bLfco IKbltW, 3 0SC (3, 6, 9 , Rtf 1 2 0 

g) anmimmLx, »^«ttc o s«iw»tiii)Di/c 0 t 

-7 5ig«7^XHT£D^jt^AW:> J^T©M^«mf 1 0 0ml ItO^n 
hn-;l/^|WI^tfe^7Co (^T-7 577Xnm 2x106 1/77X3 
©«^An, xyh>^»m^7°7X5FDNA9. 3 O 
PTI-MEM1 2. 1 m 1 i p o f e c t AM I NEM17 0 (i 1 t 

MG-Sitfco W.&mm(D'&, WSW 2. 3ml£OPTI-MEMl 7.7 

m 1 immLK 1 211077x5 f^ *.m&mr*m^% cos-i mmKb? 
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[0 0 6 1] 

c . g f - 1 g g -m&$ yvmnrnm 

& i g g -m&$ >'V?nmfcmw&xc os-i mmm^mi 3 o o m i 

^7°-;VLT, Ultrafiltratio n«i:> YM3XSYM3 0 
DIAFLO Ultrafiltration! (7^ny|± T^ol— fe 
yyttK7> U— (Amicon, Beverly, MA) ) Wftt 
frfcfcffl^TiftffiLfco illfc^M, 2 OmMU VK^hU^A 

(pH7. 0) TWiCL/clml Pharmacia HiTrap 
recombinant Protein A^j^AfC^.#b/c 0 A280 ft^— 

fc^y/^K^ lOOmM^xyith'J^ (pH3. 0) -e^ttibT, + 
^lMhUX ( P H9. 0) ftycHHRLT, g*S«pH£*?J7. OKLfeo & 

>SDS-PAGEfcffl^T#tfrU I gG-|^^y/^H^M^H%7° 
-;l/L/c 0 »£LT7yiftr/ff7^7^y (BSA) ^ffl^T, 7-^L/cM 
(D$>/^n.mm%, Bradford7«;W K • h V-X 

ft (7j;V7^;^-7#|U yftV FP)t£) Bio-Rad Laborator 
ies (Richmond, C A) ) TiH'JSLfco 
[0 0 6 2] 

Hf«LfcGF-I gGBte*y^*Jt%, }i7r&»}l7t;^ffT, SDS-PA 
G E VfrffiLTy t^is-ffr-Vm&Lfco G F - I g Gtit&$y'V?ni*£ 

#fa7c*ftT 1 1 5~ 1 9 o k d a (=.mtwffi&~nm , m 

TC^ftT^tt 50~75kDa QMflO OSBHTfe D , St 1 T^ifll Lfc^S 

s-PAGE-esat^giji-^ci^^Ttfco #a#st;-«f*GH-i g c- 
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f cW&#>/wn<Dnjrtf±<Dft=?mte, zn^nms o kD a&tM 1 5 k 

DaTfeo/to ¥«ft&tf-«f*G-C S F- I g G - F c WW%<D& 
Mf±<Dfr?mt>, tft^tim 50kDaStfl l 5 k D a T'&o fc, I 
gG-CH m$#<DM.frtf±<Dft=?mit. ^iUcfct) fc^^ofc (GH-I gG 
-Ch RtfG-C S F - I g G-Ch Hl^-Pttft 1 6 0 kD a, EPO-Ig 
G-Ch I4^t*TOl8 0kDa) 0 EPO-IgG-CH l^lfl:^ f 
0 < > *?) 7 4 k D a OM*Ht±04^?»*ffi^ bfc 0 E P 0 - I g G 

t;rM{*^Mtt^n^ti6 2kDaMl30kDa) 0 EPO-I gS^£ 
y/^K*^iB!j"9->rX«tt)t>^:#^<D^ fc^S < E P o FtJXDimitPV 

Ti:#SL/c^ I g G4i^y/^ao^IS?$oft. I g Gift 

/c^^/^S^^m^ffl^/cifiirfo^^ I g GtfilALTVfc^c fca^Sftfc 
o gGBife-a-^y/^g^yF^, bT&GHU 

EPO, RtfG-C S V\mmMte%iim t^^Ltco ?)l(D?^is-7}l- 
[0 0 6 3] 

MI4»}i^ffT-e^iTL/c±f^C« N GF- I gG-CH »£#£Ttf, 

fcte, C©M{#M£U ±S^GF-I gG-CH /VyF<Dfrfm<D9>rt 

#JIW%Mrf^KJ£L/co Ln^©f-^^5, IlfWGF-IgG-C 

S-PAGEiftTm GF- I gG-CH M&fc±Tt3\ ±^GF-IgG 
-Ch /^FJ;!)feS5l2 0kDa^fS, j£^ofc^y K#^LTV3o 
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(39) ¥f%. 2 0 0 3 - 5 0 8 0 2 3 

[0 0 6 4] 
[Hi] 

3M GF-IgGii£$>/^St0^5g#TS£[3]J|X 









t(kDa) 1 f 


*P -SI V* 




PBBT 171 


GH-lgG J-Ch 




117,412 


PBBT 172 


GH-lgGl-Fc 


48,693 




PBBT183 


GH-IgG4-C H 


58,541 


117,082 


PBBT 163 


GH-lgG4-Fc 


48,365 


96,730 


PBBT J73 


G-CSF-lgGl-C H 


55,564 


111,128 


PBBT 174 


G-CSF-lgGl-Fc 


45,551 


91,102 


PBBT 184 


G-CSF-IgG4-C„ 


55,399 


110,798 


PBBT 175 


G-CSF-IgG4-Fc 


45,222 


90,444 


PBBT 179 


EPO-lgGI-C„ 


54,972 


109,944 


PBBT 180 


EPO-lgGl-Fc 


44,960 


89,920 


PBBT 185 


EPO-lgG4-CH 


54,808 


109,616 


PBBT 181 


EPO-IgG4.Fc 


44,632 


89.264 



1 yya*>;nbi=J;«»^«a>Mi*#*ftL^ 



(H«3) 

M^G F - I g GBS^* y/^K^^r y e h o^jgtt 

a. -amm® 

^^TOL/co IKDTv^T*^ fh^VJ^lMTS [3- (4, 

^^;l/^TV-;l/-2->T;l/) -5-3-*M^>7x-;W -2- (4-x 
;l/7x-;W -2H-fb7y'U»>i,] O^DJA^^^rtM^MS^n^o 

^Mi7it^ (pms) * £<Dn=&&&mtfc&? m t s it, mm 
tm^m^mmt^ c tw-ez, ^4 9 0n m-cassi^r s c -eta* 

[0 0 6 5] 
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. 7 - 1 x 1 03/m i oig-pasi^ts <: tia t)ite^n«o so^i 

(3. 5-5X103 /ml «) OWW^, « 9 6 ^/x/Wty 

;v©a^#»^M^g±i!iTiiSLfco so^i comR^y^^n^yy 0 ^ 

3 7 0 CT^y+a^-HfCo #VM*gtfy7;l/£3»0*x/l/T##TL;fc„ 
6 0-7 2B#P^ 2 0 pi 1 COM TS/PMS MnWl (C e 1 1 T i t e r 9 
6 AQuous One Solution, 7 0 n^#tt, 7^X3y->»N 
VfV V yp/rft (Promega Corporat ion, Madison, 
WI) ) £#7x;WC»U M±g«^ y*^-$* 3 7 °CT* 1 - 4 «7° 

jg£4 9 0 nm«of: o W?P>7x;l/ttlgittt/u/:«l^$*^ 

fr5ML3HVco I^$iJi^Hii«^y;^fi©It^§ E Csom> 

tut s /-cfeK:^ mm wias^riz 9 u 3 ^/wt^nT^&i^M^m t 

/to EPO, G-C S F&J^GHklftU n^/WbSnTV^V^^Mti 
Ztl^tU 1 8, 9 3 6, 1 8, 9 8 7, 2 2, I 2 9V%>% tUfeLtc 0 Ig 

$n/c¥«f*M^^>^^S (50-70kDa) O^lfe^rfE POlC^ff 
§3 5 kDa^tfG-C S FlCftT 5 19.7 kDaC^'J 3 vvWfc^ftfc^ 

[0 0 6 6] 

b. e po- i g Gjfk£$y/V7it<D&mfe& 

X h ypiriS (H a r v a r d Medical School, Boston, 
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MA) OF. B unn1#±fr£A¥Lfco E P 0(CjS^UT±i5lb 

, iKtot>tliEPOtft#t§ (Boissel^ 1 9 9 3¥)oi 
»10%OFBS, 5 OTO/m 1 cD^-i/UX 5 0 (i g/m 1 <DX h U7° 
b V^/y&cfctf 1 ¥fu/m 1 ©ffiilx. HhEPO (C H 0 mm$8& : R & D is 
XfAX (R&D Systems) ftMQZ tlfc^ X 3 7£)H£^;l/^ y nig 
i (IMDM) (Iscove' s Modified Delbecco' s 

Media) immure >u*t ^^^immmm^xmmmmm^ 

til-? fco ffiflx. C H omMmRt h E P 0 (R & D Systems) (DMWi 
[0 0 6 7] 

ut 7/e p ommmt, i»j:«gi©fflWMniaDiiEi 

Zft%£5lC r E ? OlCttL&^®mfiy&*tt?o r EPO^ftl^^, 
UT7/epoWO»WU KftfififttO. l*Si£:ftSo miS^C 
HOffllia^Ir E P0tt;Wt7'yfe^t»0. 6 n g/m 1 <W£E Cso^ 
Lfc (i2) 0 COfl^R & D^Xf-AXf±fI«K:£^T$g^2 n/i E Csoffi ( 
0. 05-0. im&/m 1 SfcttiftO. 4-0. 8ng/ml) ^tt5 0 
E PO- I g G 1 - F cfcitf I g G 4-F c«^y/^Jtt;U*7'^^ 
Kfc^Tjfti. 3ng/mlOiUEC50*/TRUfe (S2) 0 t/VfcKlpfc^S 
fc, CHO«%3lr E POfcitfE PO- I g G-F c ffl^ft® E Cso ttKB'J 
tt^fro/c OKI 3 0 pM, S2) o E PO- I gG-CH»^y/^^W43 
. 1 n g/m 1 Sfett6 0 pM<DE Cso^L (^2), o E P O — I g G 
-F cM^^y/^Sfe^m^i^r E POK#?-SJ£^0 2te®J£4>£^b 
Tl/^o E PO- I gG 4-CHl^^y/^H«2. 0 5ng/mlOTOE 

[0 0 6 8] 
[«2] 
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W2 »"-ioa 023 




Scho °'> Me mphis Tenn e " neSSee Med lcai 

( col im R& 

T0 0 6 9J "WlsTCo 

^ *bc-cs rm^mmZT *********** 

^,^4 " ^ ^ 8 G 4 — F cg ^^ 

' ; * G-C S F~ I e 



(43) #312 0 0 3- 5 0 8 0 2 3 

cm&$>;^M(DEC5otetDtfrim'J>Lrc (1. 25pM) 0 G- 
CSF-I gGl-CHl^Wl^i 82pg/mim3. 2pM© 
TOECso^L (S3) , iinttG-CSF-IgGl-FcI^WS 

& zmms r h g - c s f iztt um^(D 3 iBvm'p** ltv>* 0 g-cs 

F-I gG4-CHift^>/^®{ii 82pg/ralJfdi3. 9pMO^ 
E Cso^L/c (S3) o 



[0 0 7 0] 
S3] 

S3 



G-CSF-IgGi&£ 

:gtt i7D-> | 




: ' ; EC50JBBI 
7 ; ; (pg/ml) 1 




£:4mg/ml £ : ; 


pM :: . 


PBBT174 


rhG-CSF 
G-CSF-IgGl-Fc 


17, 18, 18 
34,39,42 


17.7 


0.93 


PBBT175 


G-CSF-IgG4-Fc 


50, 59, 6) 


383 
56.7 


0.84 
US 


PBBT173 


G-CSF-IgGI-C„ 


160. 190, 195 


182 


3.2 


1-BBT184 j G-CSF-Ig04-C„ 


200,230 


215 


3$ 



1 fi^fl)HH^&ifcf-$ 



G H-R 4«m^ P C T/U S 9 8/ 1 4 4 9 T&JctfP C T/U S 0 0/ 
0 0 9 3 1 CU^T^jntV^o CO»IJfi5S«^-9-^GHS§«cfc«fc»)gS 
£^K|g|ft<*ttSV$XFDC-P l«^O«f^fe§ 0 COlfflK^hG 
HfcJE£LTig56"rs 0 10%^vj&?ff N 5 0WmlO^y^ 5 0 p 
g/mlOXM/^W^ 2mMO^^ N 4 0 0 p g/m 1 OG 4 
18, 2 - 5 n MOTSf* h G H RPMI 1 6 4 0 %i&T-mffi&*mft 

?Zo 10 %Wtfnm, 5 0WmI©^'jy, 50/ig/ml©XM/ 
7>V^>X 4 00 ^g/ml©G4 1 8 fcit&nbfcR P M I JgifcfcJB^T, 
PCT/US98/1 4 4 9 7feJ:tfPCT/US00/0093 

wsnt^sj; 5 kgh- 1 g Gm-£$ys^my->7°)i<DT vt^^n-irco 

U tt K h TSf* G HiP^t^fCo GHttGH-R 4 ,«Oif ^ 
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(44) #82003-508023 

itU ECso&O. 7 5-0. 8 5 ng/ml (0. 0 3-0. 0 4 nM) V 
&?K Ctltejcm (Rowl inson^ 199 5^) TfB^nTV^ fc<D 

[0 0 7 1 ] 

Mb/cGH- I g GMSZyVrmtt-^T GK-R 4«©«^»L 

(g4) o gh-i gci-F c m^y^Mimmm^<, 7-8 n 

g/ml (~0. 16nM) ©ECso^L/co GH-I gG4-F ci^> 

/^Wii g G im£$ys^n£<ommm2im<, toecso^i 7n 

g/ml (0. 3 5 nM) V&^fco GH- I g G 1 - C«i^y;^I©?g 

Wfi&{g<, ECsott3 5ng/ml (0. 6nM) T^o/c„ 

f5£, S^^^^g©»rgtt«TMf*hGHt^L, 4{g (GH-IgG 

1-FcK 1 Ofg (GH-I gG4-Fc) , 1 7 fit (GH— I gG 1— Ch 
) mOLTco 
[0 0 7 2] 

[§4] 



m4 GH-l g GHi£$>/^fta>£?i;£1± 







; '■ ECSO^ffl 
• (ng/ml) 1 


- . ¥±^EC50 : - 


ng/ml f.'/V 


• nM 




Tmi* hGH 


0.75,0.75,0.85,0,85 


0.8 


0.036 


PBBT172 


GH-lgGl-Fc 


6.3,7.0.7.8,9 


7.6 


0.160 


PBBTJ63 


GHJgC4-Fc 


15. 16, 18, 18 


17 


0J50 


PBBT171 


GH-IgGl-C„ 


28,32,40.40 


35 


0.600 



1 i«©ii^b^fcr-^f 



gf - i gGm&$>/wmfcWf%vy%-<Dfflm%rcim'bit 

GF^IgG Yt^yKmS-tE^TT^/mVyi]- [ser-gl y-g 
ly-ser-gly-gly-ser] *fflmt%fr mtefflS) Zfzim'P 



-44- 



(45) #g 2003-508023 

G-Fc, EPC\ G-C S F*&m?Zi)\ fflOGFSfttt I gG F^-TX 
Id gG^7^7°fc*hr§ F^X fe«ttfl gM, IgA, IgDfc'^tf 

[0 0 7 3] 

i. mtms 

mmm i TP^nti^ p c r^s-^x r;*-^-^^^;: j^jg^ 

X^^i/l/fl tCcfc 0 U >*-©M^G F - I g GWk&fo*ftfflr% C fctfT? 
^ (Horton^ 1 9 9 3^) 0 ^5' ®Sf$£Wf 3 IgGl-Fc 
3- F@B»£& 5 , n V^n- F@E?iJteSl^^n§ E P OSfetiG - C S 
FOn-KBB»3' *SS~ 1 5 b pfr5&3 N P C R£/^£{Wf 3 £ 
■pffSo ITO^ E PO$ftttG-C S Fn-KE^JtttSffli^nSty^n 
-KBB»«SJ0 1 5bpfr5fc3JS^3' E P 0 tfc^G- C 

^'IgGl-FcMPCR rv-^y^j (Horton-o, 1 9 9 3^ 

*DNA»fM-*^&nSo cos^m^ @a«Efej:t;cosw%iiorc46t 

, ^n--y^U PI«flHW-pCDN3. 1 (+) : :EP0 

- I gG 1 -F c&cfctfp CDN3. 1 (+) : : G-CSF-I gGl-Fc 
£tZZ£tf®mT*&% 0 CftZV&Q'bZftDN AmK<D*U~---y#fc&y) 

[0 0 7 4] 
1. A. EPO-I gGUfflk&fa 

DNAmmtLXf^X^ FpBBT 1 80WLTPCRtaDEPO- 
IgGl-F cUm^^i^LTzo ^lOPCRtt^-UrfBB 19 8 (5' 

— AGGACAGGGGACAGAGAGCCCAAATCTTGTGACAA 
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(46) 2003-508023 

A-3' ) (@E»^22) fc'WBB8 2^Lfc 0 Jg2 <DP C R£*5«* 
U=fBB199 (5' — ACAAGATTTGGGCTCTCTGTCCCCT 
GTCCTGCAGGC — 3' ) (@B?iJ#^2 3) fej;tfBB8 9MLfc„ 
CftZ<DP CR5iJ&<D£imZ7)\<mmU m&U *U:JBB8 2£BB8 9 
*imLTm3(DP CRRmttft-Dfco mi 3 0 0 bp©PCR4«« 
UU B s r G I fe^tfS a c II T7gftU ?-)«X77^- ffT^ 

</^A»W§^n->^DNA@B?iJ^Cj;O^L, pBBT 3 5 6 i:i 
[0 0 7 5] 

DNAH^LT^X^ FpBBT 1 8 1 WLTPCRiaDEPO- 
IgG4-Fclgl»MLfco lOOP CRte^UrfB B 2 0 0 (5' 
— AGGACAGGGGACAGAGAGTCCAAATATGGTCCCCC 
A-3' ) (IB?iJ#^2 4) 43«fcD*B B 8 2£{£/BLfc 0 H 2 O P C RRfolt* 
U=fBB20 1 (5' — ACCATATTTGGACTCTCTGTCCCCT 
GTCCTGCAGGC — 3' ) (IB3WI2 5) *>J;tfB B 8 9 *m Ltc 0 
Ctl?)OPCRSJSO«»y;l/|fSU il£U t'j3BB82tBB89 
MLT^3©PCRSM?t/co $1 3 00bp(DPCRMTOi 
Bsr GlMSac I HC £ D M{t£-tf\ ?^«X77^- 

WM^nrv^iRi^ra^nfcpBBT i s itAnt^n-->^L/c 

o fc^MAM%%t%Zu->%DNAmm&%.fc&9m%.U pBBT3 5 
7 tmhtco ZEL-^E POmm^t%t)\ IgG-F clltc^» (P h 
e-2 5tfS e rCtft) W^^O-^pBBT2 7 3 »L/c 0 
[0 0 7 6] 

COS«pBBT 2 7 3TimU »M2«^Lfc<J;5£E P 0 
-I gG4-F cI^^y/^H^HSLfco HS*y/^TO±t>>x;l^ 

F-«-«f* o 9 o %) ^ e % <o , ut7o/ep omm<Dmmmm u 

E C 5 o«2 n g/m 1 V^-dTco ;W4-77^^I|3Tlib/ti?l:i 
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(47) #g 2 0 0 3 - 5 0 8 0 2 3 

[0 0 7 7] 

E PO (des-Arg-166) - IgGl-F cMSM^ftl^ B B 1 9 
8Of^t)DtC^-U^^U^KEP0DFC (5' — TGCAGGACAGG 
GGACGAGCCCAAATCTTGTGACAAA — 3' ) (SE?iJ#^ 2 6 
) fcffifflU BB 1 9 9 (DiXt> DtE PODF F (5' — ACAAGATTTG 
GGCTCGTCCCCTGTCCTGCAGGCCTC-3' ) (IB»^2 

7) «ffl-r§^^^[^^, e po- 1 g G i -f cmm^mcD^T±i&L 

rc&5lCttJ$.?ZCt&?%Z 0 mmiC E PO (d e s-A r g- 1 6 6) - 

1 g G 4 - F c UMk^fts B B 2 0 0 <ORt> DCEPODFG (5' - T G 
CAGGACAGGGGACGAGTCCAAATATGGTCCCCCA — 3 
' ) {Wm^ 2 8 ) mm L> B B 2 0 1 ©ftfr DtCEPODFH (5' -A 
CCATATTTGGACTCGTCCCCTGTCCTGCAGGCCTC— 
3' ) (SE»^2 9) ^ffl-TSd^^t, E PO- I gG 4-F cW.m& 

[0 0 7 8] 

1. B. G-CSFlgi^ 

DNAiitLT7775FpBBT 1 7 C RtaD G-C S 

F-I gG l-Fcigi«Mlfc 0 lf!lcDPCR£^m^ i ;3BB2 0 

2 (5' — CACCTTGCCCAGCCCGAGCCCAAATCTTGTG 
A C A A A — 3 ' ) (IB3Wf3 0) ^tf'BB 8 2^flfflbfc 0 ^2©PCR 
SJSlitf-UrJBB 2 0 3 (5' — ACAAGATTTGGGCTCGGGCTG 
GGCAAGGTGGCGTAG — 3' ) (@B»^ 3 1 ) $5£T}B B 9 1 
fflb/co Ltl^PCRW««U *g£U tUnBB8 2t 
BB9 l^MbT^3 0PCRSJS^ffo/c 0 ^Jl 3 0 0 bp<DPCR£« 
fc^UffUU Pf lMlMSac I HC&QffiitU ~4 0 0 b pOP 
f lMl/Sac II Wrtt£Wffi!!ILfco f)»^77^ 
-WM^nri^lwi^c^KT^n/cpBBT 1 7 4tAnT^P-~y^L 
/to IEH/^A^^Wr§^n-y^DNAia^StJ;DlR]SL, p B B T 2 
9 9 tmLTco 
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(48) #^2003-508023 

[0 0 7 9] 

DNAmmtLXy^X^ FpBBT 1 7 5 *m LT P C R £ «t 0 G - C S 
F-I gG4-F cESffl^J&ffcjgLfco 1OOPCRWJJBB 2 0 4 ( 
5' -CACCTTGCCCAGCCCGAGTCCAAATATGGTCCC 
CCA- 3' ) (I23WI3 2) mBB82^f|Lfc 0 H2<DPCR£jS 
{WJ3*BB 2 0 5 (5' — ACCATATTTGGACTCGGGCTGGG 
CAAGGTGGCGTAG — 3' ) (W^3 3) fc «ttfB B 9 l^fflL 
fco cn&0PCRSJiS04fi!c»*y;W|*i5!U ?I£U t'JnBB8 2tBB 
9 l*&mLTm3<DP CRfcJfc*Z*trc 0 mi 3 0 0 bpOPCR4«y 
;MRMBIU P f 1 M 1 fc^tfS a c II £J;D?B{fc;*-a\ ~400bpOPf 

i mi /sac i imft*?mMLrc 0 cowjtw^^ji^x^r^— t? 

■p«HSnt^»«nftpBBTi 7 5tAnt^n--y^L/; 0 
IEU^A&£#f 5*n-y£*rf s*n-y;fc|^u pBBT3 0 0^ 

[0 0 8 0] 

COS fffl» P BBT 2 9 9^tfpBBT 3 0 0 A U ^ W 2 V 

mmLrc&?lCG-C S F-I gG l-F c*«ktfG-CSF-I gG 4-F c 

f*(>9o%) ^e^t), nf s6omm<Dmm%mmu ec 50 «5o-6o 

p g/m 1 (G-C S F- I gG 1 — F c iliUptl) 4 3-5 0 p g/ 

ml (G-C S F-I gG4-Fcit&)8£ft|) T*fe^/£ 0 >W*7y -tM^ 

ssm 3 vmm Ltz&sK mn u 

[0 0 8 1] 

2. 2$/ctt475/i'jy^mGF-i gGS^^y/^H 

v^7>K [ser-gly] U ^-fcftfig-rsfca&fc, hy^n-FIE^iJ 
£5' @ftg|3CGCTCCGGA^{^nL/c5' *U zf^^U^ KtCfc t) I g 
G l-F ciB^PCR-rscfc^nrSo TCCGGA^?^WFtt 
»ny K5J^U7— tf B s p EI fctt«IWgg{5ffiT?i&D, 7^/&s e r 
-gly*3-KtSo COPCRSffrSBsp ElWSac IITftt 
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(49) #g 2 0 0 3 - 5 0 8 0 2 3 

fbU ~2 4 0 b p|frjt^lRl«Mif^n/cp CDN3. 1 (+) : : EPO- 
I g G 1 — F c $3&Tjrp C D N 3. 1 (+) : : G-C S F- I gG 1 -F ct: 

@W© B s p EI U [ser-gly-gly-ser-gl 

y-g 1 y-s e r] ©ftflj© s e r-g 1 yt'Mo ZtDfztb, ff^tlfcffl 
MttLOZ/^/i, t^ser-gly, A^figS U y*-^C? 0 
ff L < ffA^n/c- 250bp Bsp I-Sac II <DUyi\%&Mt% £ 

[0 0 8 2] 

^O^Ii^OTLT, 475y|[ser-gly-gly-ser] 'Jy 
#-£ffo£«<lfctf-C#So ^^-FWJl:5' Mfi^CGCGGATC 
C^iPL/i5' ^Ud^^U^f-MCcfcD I gG 1 - F c @B?iJ£ P C Rf S d 
fc#T?#3 0 G G A T C C ^ W KttMiV K? ^ U7~lf B am 

HlicMt^WW^ 75/iJgly-ser%3-FtSo l(DP 
CRiffjt^Bam Hlfe^tfSac I I T??H{fcU ~2 4 0 b p»rfi-*I^K 
KWtlfcp CDN3. 1 (+) : iEPO-IgGl-Fc^ffpCDN 
3. 1 (+) : : G-C S F- I gG 1 -F c\C\ftT?n—->??&C£ff 

t*#3o cn^o^x^ KfD^n^ntc^ttsTOoB am h i mm*. V 

yfi— [ser-gly-gly-ser-gly-gly-ser] <DMffl<D 
g 1 y-s e rfins, ^Ofcfe, M£{*W:47 = /S? (ser-gly- 
g 1 y-s e r) U >*-*^«y 0 »rU< WASti;fe~2 5 0 b p B 

am H I - S a c II ft<Dm&mBtirZ C t & 0 
[0 0 8 3] 

mmm^/mtL^^y vt^yt i g g i -f c YmytoiwczT^sik 
s e r g i yvyjj-z^&mszy'^mzimtzrc&izmtzcttfv 

^IgGl-Fc h7^^PCR{a5MLfCo PCRgfST&BB 1 9 
4 (5' — CGCGAATTCCGGAGAGCCCAAATCTTGTGAC 
A A A 3 ' ) (E^iJS^f 3 4) £ B B 8 2 Lfc 0 DN A^gJ« p B B T 1 

95tLTc 0 PCR4«PCR^'J-y7y^>yh (+7^^ (Q i a 
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(50) ft& 2003-508023 

gen, Inc.)) icfrlf, E c o R I tS&ZSS a c I I iC&VffiikLfCo M 

MLfc, liTOc^JBrSfttep B C S K (+) (Xh7^^->tt (S t r a t 
agene, Inc.)) DN AtAtlT^n-- yffLfco JJV-i/B 
ffl^TE. coli JM1 0 9«»|t-3/Co 50^g/mlO^n7 

«tn^n-^DNAe>J^KJ:t)^U pBBT2 4 2tiU 0 
[0 0 8 4] 

MH^/M^y F^>^ IgGl-Fc K^^>fc©F|[C4 75yi 
Ser-Gly-Gly-Ser (BB9»JS# 1 ) U ^#-££tyJB£* 
^fig-rSfcfctc^fflf IgGl-Fc K^-r>%PCRt«fct) 

MLfco P C RSJSTii:7 0 ^-rv-B B 1 9 5 (5' — CGCGGATCCG 
AGCCC AAATCTTGTGACAAA-3' ) (@E3Wf35) tB B 8 
2%{gfflL/c 0 DNA^StipBBT 1 9 5 tLtc a PCR4«PCR^U 
-yrv-f^v F (^7^ya (Qiagen, Inc.)) fcfrlf. Bam 
HlfcWSac I UC&bmitLtco |fWWPCR^'J-y7-y^7 
FlCfrtf, f)«X77^- tricot) MLfc, mUttJODr^n/cp B C S 
K (+) DNA(ant^n^->^L/c 0 7^y-^a»TE. col 
i J M 1 0 9<D&W$m*ft^rzo 50^g/mlO7n7A7x-3Wl/^ 

^t? l Bm^m^-vmmmmm^n-ofco jEL^mmt%?%?u-y 

% D N A f B?iJ$£ £ J: D IIS U pBBT 2 4 3 tiL/co 
[0 0 8 5] 

mmm^/gmfi^yFt-fyt i g G 4-f c f^^mk: 275/1? 

UV*-S e r G 1 y^tfBll^^V^^RWfig-rSfctotC^M-r^Ci:^ 
t§ I gG4 — Fc CRK&QftmLlto P C REJETttT^-Tv 

-BB196 (5' -CGCGAATTCCGGAGAGTCC AAATATG 
GTCCCCCA-3' ) (@a»^36) tBB8 2WLfe DNAii 
«p B B T 1 9 6 tLfco PCR4«PCR^'J-y77^7h (*7^ 
>li(Qiagen, Inc.)) fcfrlf, E c o R I:feJ;tfS a c I I£<fcD 
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(51) 2003-508023 

7««HLft, IWI^CW^n/cpBC (SK+) DNAfcAftT* 
n--y^Lft„ 7>f^S/3^fflKE. coli J M 1 0 9 ©^Hfsgl 
^rffo/co 50/ig/ml 0^n7A7x-3Wl/*tOL B«^I±TiI 
GsgtttOSftfcfr^ /to IE L^SB^J^rWr 5 ^ n-y^ D N AE^J^tc «fc D [rI 
£U p B B T 2 4 4 t^L/io 
[0 0 8 6] 

MEBVgP{u7J^> F^>£: I gG 4-F c Y^^yt(Dm\ZA7^/m. 
VyJl-s er-gly-gly-se r %%t5®&$ ^^I^Mt^ftfe 
Mt§L^^f§ I g G 4 — F c h7^V*PCR£J;t)Mlfc, PC 
RSJStftt^^V-BB 1 9 7 (5' — CGCGGATCCGAGTCCAA 
ATATGGTCCCCCA — 3' ) (S2»^37) t B B 8 2 *fe ffl Lfc 0 
DNAWpB B T 1 9 6£Lfc 0 P C R4«P C R^'J-V777^7 
h (W>tt(Qiagen, Inc. )) Bam HlfcJctfSa 

c I UC^D^bLfco W-?mk»PCR^U-y7^7°^^ Mcfrtf, ?<7 
«777^- tft^DMLfc, |BI»^i)T$n/cpBC (SK+) DNA 
£AftT^n--^Lfc 0 7^y-'>3^»TE. coli JM109 
dllsl^Tofco 5 0 /x g/m 1 0^U7A7i-3-;^t&L Bl^T 

Sa^SU p B B T 2 4 5 fcffcbfco 
[0 0 8 7] 

mmLfc±mi gGF^^>^fiU, 47$/i'jy*^tt?EP0- 
I g G^ocfctfG — C S F — I gGl^^y/^HWfiicL/co 7"7X5KpBB 
T 1 7 4fc«fct>*pBBT 1 8 0£BamHI:fe«fctfS a c I I??B<fcU ttis 
I*X7 7^-trT*lL/c 0 ~6 k bC^^^y KfcWfiMBIU Bam 
H I MtfS a c I I lc£%p B B T 2 4 3 D N AOMftttKl^MiSL/c p 
BBT 2 4 3M-8 00bp I g Gjf At^^^- h L/c 0 lllc, 7°^ 
7%5 FpBBT 1 7 5:fcJ;tfp B B T 1 8 1 %B amH I ft<fctf S a c I I Vffi 
ItU ?7«77r^- tfTMLfco ~6 kb<D^*-MyF£^/l/ff 
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(52) tt8 2003-508023 

SU B amH I j3&XfS a c I Ifc«fcSp B B T 2 4 5 DNAO»fC^ 
;H*SLfcpBBT 2 4 5^5)0-8 0 0 bp I g GffAii7^f-M/c 0 
^y-v'ayWLTE. coli DH5a©^liI^fK 1 0 0 /x 
g/ml7>ffi/'J > £:ltt? L B g^¥ffi±-eJBHte»#©aft£ffo /to IE L 

0 gGl-F c fccfctfE P 0- I gG4- 
F c S^f^^tVftU p B B T 2 7 9*5j:D*p B B T 2 8 0 t^Lfc 0 475 
/t'J^-mG-C S F - I gGl-F cfecfctfG-C S F - I gG4- 
F ci^4|!&fnfn, p B B T 2 7 7fc«fcCf p B B T 2 7 8 i^Lfc 

[0 0 8 8] 

»L/i±fBI gGF^^^WU, 2757i'jy*-mEP0- 

1 gGfe<fctfG-CSF-I gGBft^y/^S^figfSil^A^tSo 7°^ 
X = Hp B B T 1 7 4$3&Zfp B B T 1 8 O^B s p E I IS&XfS a c I I 

>F£?7M«g£U B s p E I *5<fcLfS a c I I tiSpB BT242 DNA 
<Dffilkmc?;VmULrcp B BT2 4 2^5O~8 0 0 bpIg GjfAtlfc^ 
y-h-TSJl^^tSo I^SHC, 7°^X5 FpBBT 1 7 5fc<fct?pBBT 1 
8 1 £B s p E I $5&lfS a c I I T«U ?^«X7 7 *~ tfTM"T 
§ctm§ 0 ~6kb(D^^^-/^FWffilU BspEim'S 
ac I Ha§pBBT 2 4 4 D N AOmfWt^VMS^L/c p B B T 2 4 4 
fr£<D~8 0 0 bp I g GMAmt?4?-bt%cttf-?t% 0 JsCr-i/m 
y^imLXE. coli DH 5 a(DJfm$M^m\ 1 0 0 \i g/m 1 Ty 

[0 0 8 9] 

-Y > tf h n$3 ^fififlj 3 43 <£ 0 8 fc^Tl^Ji Lfc<fc 5 £ 
[0 0 9 0] 
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(53) #82003-508023 

WJ5) 

i g g - c h met* y/wn<D£mfe&*&m?zrctb<Dftm 

m^vtmmmn i g g - f c m&vsKtt^x- 2-3 ms&hrz 0 mmm 
mimm t m&t §chi f * -r > # M&TSBfcMsiBSffrH t <£ § t s 

RTtltt^feSo I g$«DGF-I g G-CHl4^^©^]B#%iBc^D«^ 

terse ^-ets 0 ot, 1 g mmt 1 gi^^i?^s3-3o^ 

at^o OT«t§»WJtLTI gG-Fc, IgG-Ciu E 
POt5itfG-C S F%ffiffl-rS*V ftoGFl/cttIgGh7^X iOIg 
G^7^ >T Yt^y, to&TS I gM % IgA, IgDfcjctflgEJn 

ffiODNAgEyiJttMftTP&S (He iter?,, 1 9 8 0^) 0 th^W 
A (CD fligc© c D N AE^JMu t: h c D N A ( 

^n^f^ (C 1 o n t e c h) ) Sfcttfc h^VADNA (^Dyf^) 

^>/^g£%fI£-ti\ WfiS-SSCfctf-Ct, *0ttStt£^«S0J2:fe<fctf 
3 ic&^TMm L fc J; 5 tc > e b n; W * 7 y ■fe-r 1 V >Tifc£f §Ct T? 

[0 0 9 1] 

1 . flSl^MW^Bf^ii 
u*Tv>7 (K o z a k) SB^iJ (K o z a k, 19 9 1^) 

So jl»^n--y?m^5' £>J;tf3' iffiKmrtSfc, RSV7°Pt- 
£ ©MtPTT ^n--y^Lt li»fgijt-^ ^ - p r e P 4 W>e>n 
fy(Invitrogen)) S V 4 Oif^UAW 

{ufCftfT^S^fcn^So COMMIT, mifEPO-I gG-C 

h^g-csf-i g G-CH^fg^§pCDNA3. i (+) mmwtn 
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(54) #g 2 0 0 3 - 5 0 8 0 2 3 

£ c o s mm^mmmn^xt scw?5„ ©rc^ d t . mm & if mm 
<Dmj3*%-77xsvmRfrzmL*&zc£tfT%z 0 corns, mmm\ 
fcitfiioyn^-^^itfpR e p 4frp><D$v kmmm^mmmmic 

&9Mm?%ZttfV%, ^q--mtpCDNA3. 1 (+) £-f£££ 
#T?#5 0 EPO-I g G — Ch cfctf G — C S F — I g G - Ch 3- FBE^J^ 
©fI^n-->^LT, CMV7°n^-*0«TTpCDNA3. 1 (+) # 

[0 0 9 2] 

tbKllMfSl (I g K C) C<0^SfiiMO2fi|S 

-eM^nr^ j: ^ k n h y y a d n a ^ e>« t/c 0 c ©sb?ij^ pcrcj; 

0«LT$Iil^TO©«fcKL/cM^ML/c o 3^y*BE?lJ (Koz 
a k, 1 9 9 1 *J0 fc'^b: F^fi^il/f yM^^t«KWO 5 ' 

D--^y^tl@B^J^^n/tpCDNA3. 1 (+) : : fus igKC D 
NA^iiiLTffflLfc. 7°^V-W;BB 169 (5>GCTTTTGGC 
CTGCTCTGCCTGCCCTGGCTTCAAGAGGGCAGTGCC 
ACTGTGGCTGCACCATCT>3) (@2»^3 8) to&ZfB B 1 5 
0 (5>CGCTCTAGACTAACACTCTCCCCTGTTGAA>3 
) (Wm^ 3 9) £ Lfco J1£|rJ7 p B B 1 6 9 5 ' 

JSk:7--;l/L, hGHU-^-i^jOl ST^/Sl^n-H-rsE^^Pf 
§o ®^7^7-BB 1 5 0«H h K^tD^^fC^-rsn-KBE^JtD 
3' Jffi£7--/l/U Xba I SPffi'xfcfflK «ff ±3 K COPC 
RS^tfftfcWflMKU (5>CGCAAGCTTG 
CCACCATGGCTACAGGCTCCCGGACGTCCCTGCTCC 
TGGCTTTTGGCCTGCTCTG0 3) (W^4 0) ^tfB B 

-BB16 StthGHU-^-BB^JoaD^n^y^E^Jfc^KfrriPU ^n- 
=.y?m<DH in d I I I gBft^tfo $7jIr]7 0 ^V-B B 1 5 0 «_h$ 
bZ-cIOT'SSo ilOP C RS^lg^H i n d I I I *S«fctf X b a IT 
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(55) #8 2003-508023 

fttftU H i n d I I I $5&Z$X b a I -p?B{fc£n7;l/# U t^77 tf 
«SLfc^£-pCDN3. 1 (+) fcAnt^n-^y^l/co DNAIH 

[0 0 9 3] 

2 . G F -fliS^OTI^^ 

fiii%»fflcD^- f& 5 ' s^mp u c l n- fk»7 5 /mmmm 

t«#itn F>^in«&©T&S 0 s M^te?u-->?%m%:5' 
3' fiffifcfttaf 7°^X= Fp C DN 3. 1 (+) : : E P 0 f u s & <£tf 
pCDN3. 1 (+) : :G-CSFfusianT^n--^?nSEPO 
4o£tfG-C S F}ffE^W1-§^>-7b-AI^^LT©^n--yWBjtg 
£&£o £07°^X = F£\ $J*JfE PO- I g G 1 -Ch&£1;G-C S F- 

i g G i -ch zmfttzy*? x= F^«tcosimciR]0#^g^A-rsii^ 

■WD±3zELfc<fc5fc:#--pCDNA3. 1 (+) «figfr5S85IS 
tSilt^fST'^^ EPOfeWG-CSFfe, W)IWJT||L 
/c^/II^MO^Ji^ffl L/T I g — Cl fcOH&gll^tl £ C £ 

[0 0 9 4] 

lihitWMI (IgKC) ^-Ft^DNA^ 7 1 
4 9 (5>CGCGGATCCGGTGGCTCAACTGTGGCTGCAC 
CATCTGT>3) (E»^4 1) MBB 150 (5>CGCTCTA 
GACTAACACTCTCCCCTGTTGAA>3) (@B»^ 4 2) ^ffl 
^THh^VADNA^f,±itILfCo HiTjlRj^^V-BB 1 4 9tethK$m 
©S^l»^§n-FIB?iJ0 5' Iffit7-~;1/L, 5'StBam H I g|5 
f£^t?^7°f- F U (gly-ser-gly-gly-ser) 
(@S^J#^2) ^tS 0 $7afa7°^^-B B 1 5 Ottt: h /cgflOSmWt 

*rr s fk» 3 ' x b a i mi-\tm< mmw itn f 

»/:~3 3 0bpPCR4«Bam HlMba I 
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(56) #g 2003-508023 

£ «fc DMftU Wffi^U Bam HI &J;tfX b a I T*?B{t£ft7;l/;*7 U 
*X7 7^-Ml$n, WI?tlTW^^-pCDN3. 1 (+) 

§tb I gKC^VADNAE^J (Hieter^ 1 9 8 0^) EEltSil 
tWofco fOt~3 3 0 Bam HI-Xba I »tJ^£<D7°^X5 F 
fr?>i*U pCDNA3. l (+) : : f us IgKCtiU ^n--y^ 
L p B B T 1 9 0 , pBBT 1 9 K p B B T 1 9 2 £ Lfc (OTO^W 1 0 
tfe^T» o CtlZlZZtlZtl, I FN - a, I FN- /K I FN - y\£> 

Ar-T I g K CS^^^^IMtSiia^T'f § 0 
[0 0 9 5] 

3. mm-mmmtm 

mmmm <DJg3OT-FteCL:3-FIE»5' >tib*®ffiLT 

y^Pfi (Mx.«\ B s p EI *5<fctf B am HI) £kffi&jAt?c: £fCcfc D 
, ^OJ:9«iI^pCDNA3. 1 (+) £4ott3E PO- I gG-CH&cfc 
tfG-CS F - I gG-CHl^^O^#;^^7 0 f-F';y*-rtOB s p EI 

b am hi &mcMAt% c ttfx*%% 0 m^nrmm^ ®mm- 

^°U^7°f-F [EPO] - [CL] - [IgG-CH] [G-CSF] - 

[CL] - [I gG-CH] ili^P&n-Ff £ D MilCHl F^>©757 

t§« M$ 1 4fr£ 2 OilO^-^O (ser-gly-gly) 

frM37]^>7';w^7 , f- F v yts~^t\m LT, $I§M^«©£/^4^> 

*^SiM^F^^y07 = /*«^$^ (Stewart^ 1995 
¥) > CLh7^y§I gG-CH F^y«S^£#£££:^-?$;5o 
[0 0 9 6] 
(^»J6) 

mm^lS&TlY c^Ott»>Lf;GF-I g GMSZyrttn 



-56- 



(57) 2003-508023 

a*tWT^s:^65. COafi0fc46, G F- I gG 4|^^y;^S 
U^£tffc3 0 £l>5£>te, I g G 4 «*ttt?gte{k&«fctf F cggfttfg 
•mc&'tf^H^ I g G 1 fefiV^S-pfeS (Roite, 1 9 8 9^) o 
E SF-I g G 4 — F c fifc£# J>¥ YU'U 

irrv^viz i g g i -f d&£$-y/wntmvfr. &%wmtA,mv 
v^sigG FMvqiiDiiffiT tw-vzzo mmLrcffl&$ 

[0 0 9 7] 

A. 

mwftWiikte$o^T'&m%:$krc? i g g^ot^/hi* i g g ch 2 k^-t 

yCPM^ntl/^o £9frtt> HMgGlW5/iGlu318, L 
y s 3 2 0, L y s 3 2 2 , Ala33 O^XXJP ro331(i, ffittigttffcK 
f4t§fcOi:LT#^enm (Isaacs^, 1 9 9 8*f0 „ IgGl 
^Glu3 18, Lys 3 2 0, L y s 3 2 2 ^77-^ tW&?Z 
m#*fe&i£r%mJlWtt'J>Lrc I g G*V/^Kfcfc3 (Isaacs?,, 1 
9 9 8¥) o I gG4<DT5/glSB»C<D^T*ai gG 1 
I g G 4 fcffittfcigttffcL&^o I g G 4 fctefflf sttfc D fc, »M 1 TH^Ji 
L/cPCR^ffll^^««^IM^fflV>T, IgG©Glu318, Lys 
3 2 0, L y s 3 2 2iMt§ I g G O C n 5 (W, 

[0 0 9 8] 

B . F c g^ftSS^ 

ffflJM^ (A D C C) fcjWSff SflfefrtfgfcSo I gG K I g G 3*$,fctf I g 
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(58) #^2003-508023 

G4«ft&ADCC£MU I gG2Vl*ADCC*mi&?%Wltffr%;*)Wl 
'PtZ (RoitS, 1 9 8 950 0 A D C C ttft&fiflJ|S±4) F c^Sf^OK 

til gG^©CH2 K^^KffiJSffcSttWSo 7^/K2 3 3 

-2 3 5«F cf§M^Ci^Ltt>§o fcUgGl ttCOWCT^Vi 
@a?ijG 1 u L e u L e u^WU F c§»|S^l!5:^ I g G 2«P r o A 1 
a V a 1 IB^mr^o I g G 4 \&Z.<DW$.K G 1 u P h e L e uffi^lCU 
I g G 1 fcjfr^ F c^ft^t^L 1 0^jj7Wfgt\, I g G 1 gfcfci: I g 
G4©233-235 fuST G 1 uL e uLe u^I gG2©P r o A 1 aVa 
1 BB^lJtC^^S F c %®M%&tS A D C C fcfcff Sflg^tffrfc K)WP t 
felgGl fe«fctf I g G 4Kf#£%£ (Isaacs^ 1 9 9 8*f0 0 ^» 

ivmmLrcPCR%^%?%mmm%mmz^z>t, gf-i gcs^ 

t?So fO^Dt, IgGl CH2 9 7 (&5 

Wiffi® I g G^y^^XOHOTX/^^yil) O^U n^;WbtfB&it<* 
tx3»GF-I gGB^V/^a^fig-rsc^^^So 9Vui/Mtl£ 
tifc IgGl JrE{#-e&> ^ U 3S/;Hk*n/-c IgGl tafttJt^ F c g^ftfc 
|g^T^t^fe^mifl^«^mW^t^*^^D^>-r§ (Isaacs?) 
, 1 9 9 8 30 o 7X^7^-2 9 7§W5y$fd»7^yi^ 

KKSASC i:tc«fc t> G F - I g Gife-a^ y/^I©l^y n^Wt^-^a y 
75/i2 9 8feyn'J>lC^^ IgG CH2F^^y©7X/^^2 
[0 0 9 9] 

G F - I g GM^^y/^fi^ffl^«ti«]Sim^ 

wmm&$m&ft\<\ gf-i g Gi^^y;^««t§^i^^>^ 
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[0 10 0] 

&MMMffl&?li, 77h (~3 5 0 g) CIgG ( 
EPO^G-CSF) ^fc^jSt-Sffl^^^^K (EPOSfcttG- 
C S F) ©ff)»--^X&^ (0. lmg/kg) 
MU^;l% l 4 4«^fcoT$J£<r£o^-£££o #^>/^H-9-y7°;b 

&C*fL3^£>^y h%ffiffl*rSCi:^t»#So 0, 0. 08, 0. 

5, 1. 5, 4, 8, 12, 24, 48, 72, 96, 120, 1 4 4Mg(C 

iHty^/V^SKt sci:m« 0 UK* >^ ^ @o« ffr IS© E 
PO&cfctfG-C S F ELISA^^h (R&D^XfU) ^ffl^TSit 

-l"t?#flfU ELI SAOliil (EPOt«0. 0 2 5*^1. 6 n g/m 
1, G-CSFfttO. 0 4*^2. 5ng/ml) 

[0 10 1] 

(iifjs) 

EPO-I gGl-F cMG-CS F- I g G 1 -F cW&$yWfi<0 

z/aL-^mmV^Zo E PO- I gGfe^r/G-C S F - I gGI^^y/^ 

JS^fc&JPrtTVl/- E P 0- I g G 1 - F c ^MLTttltlftl, 
tfG-CSF-IgGl-F c (iliLt(i$f fpWM^^n^ C h^T't^ 
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(60) 2003-508023 

^T<DU5-ttVoL~)\'*mtt%Wh*ffltt%^&Z5a ftel gG-Fc 
m&*yWgfcm^rz'jkWfc$k (Richter^ 1 9 9 9;Zeng^ 
1 9 9 5) EPO-I gGfeitfG-CSF-I gGtit&#»Wmt, 

[0 10 2] 

A. E P Oft»7^^-IFJ£^y h 

i. mmm: 

§~3 2 0 gOftiOX7°l/-^- (Sprage D aw 1 e y) 

<D?y h<Dffite, "tft^ftl 0 0m g/kg«t\ '>5|3SK: 7 

5 /HIE? 1 ] s e r — g 1 y — g 1 y— s e r — g 1 y — g 1 y — s e r — a s p 
— tyr— 1 ys — asp — asp — asp — asp — 1 ys (@B^J#"^ 4 3) 
(r E PO-F L AG) *"&tfSP^^fflg|A E P O , SfcfctEPO- IgGl- 
F c (M#M»K) fcgttfco rEPO-FLAGH CO 

s - 1 mmmmmxiz & o tu * ltk- flag^/ * d— 
fa*m^rcT7 4-T4-?v^hy77 4-\z&^Tmmztirz 0 r e po- 

FLAGMEPO - IgGl-F c<D$>/Wm6k&fc, 77 y F7#-F 

o 3liR^n/cB#^T\ (0. 3-0. 4ml) 77h^B, EDT 

A^-M@MMWM^/c 0 7Un-hM©«MI4^^ £jfiHHHJ!S (CBC) 
Hf^co^T^HrL/co iiSifflOjSt)^ jl^ftU ^LT«£-8 0°c 

VfflfcLfco fiMfflR*. mf<k0. 2 5, 2, 4, 1 0, 2 4, 4 8, 7 2, 

9 6, 1 2 0, 1 4 4, 1 6 8*5^^1 9 2HB£Sl>ft 0 

-OS, Mitft^»a^©~2 4 Bf HMMIfco ^4tt, 0^HT% 

I*© 1 9 2 ^Hft^OSftSKttPtCOV^TO^lfillK^V htVvh (+SE 

) EPO-IgGl-FcWm 0ffl»fd92« 
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(61) 1$* 2003-508023 

O'W hZVvh U^V^M^Mta^LTc ( p < 0 . 05) o rEPO-F 
LAGS, 0 mmt 1 9 2 H$ffl©H#j££®ia<0'V7 h ^ U >y h 1^/WcWm&±I 

[0 10 3] 
H53 



3l4 











KM 


rEPO-FLAG 


42.9+/- 0.85 


44.4+/- ].0O7 


EPO-lgGl-Fc 


44.7+/- 0.296 


* 48.0+/- 0.95 



*OB#F H 1<7)MlZ^Lr P <0. 05 



mfiHDtitmt* «fc!5<£V\ gfc&J: Digits (0. 0 0 1~10mg/kg 
[0 10 4] 

2. @B, 1 Bl5%$.rdZ3Bm<D®5-X>ri/^-fr 

X^-^W077f (~2 0 0 g) « N ft-;VX'J^-& ^ 
^a— b'yyffl^-r;l/5>hy3fft (Charles River, Wilmi 
ng t on, MA) <D& 5 ZmXZtlSZo ftOffl^ 

SifiC«J;S 1 BS/cD 1 mo 1 0 0 ~ 1 0 0 0 I U/k g Cfcjc^s 0 0 n g~8 
fig/ kg) Or E PO<Dg# ( 1 6 0 n g~l . 6 /i g S I D/2 0 0 g7^ 

h) *V ^iiTC^Y 'J 7 hfe<J;M«}i:fcit§tl^tiiD^ 

^SC^Lfe (Matsumoto^ 1 9 9 0 ; Vaz i r 199 
4;Baldwin^ 1 9 9 8 ; S y t k ows k i 6, 1 9 9 8) „ 5EO 
77hO^ 5-9 BOPS, («B, 1 B43f?*rc«3B^) T\ 

rEPO, rEPO-FLAG, EPO-I gG 1-F clW7^ (^t 
^« OfiTa»*S*tSRlffitt*^So EPOM;Ht;^«fflM (E 
PO- I g G 1 - F 4 00ng~4/ig/2 00 g77h) 
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(62) 2 0 0 3 - 5 0 8 0 2 3 

»LT\ ffllOfl© 1 O^WS§iM§^T*t§o ^SEPO-I 
gGl-F cOg#, «ttOfc46^*«M^W«1-§nJtgtt^fe§ 0 » 
7 SCfcOTt So ?^^MWt rEP 

OO^BOSA (5~9BftS, 16 0ng~l. 6 /i g/2 0 0 g77 h) , 
£tfEPO-I gGl-F c ^C&^ltlP£ffi^T 1 6 0ng~l. 6figO 
r E PO^SttSC^OTtSo 1 Bfr 6 2 B&£* ^©I)«Jf 

«U ^LT«Mf^> ^\7h^ij7M5<J:0*MMi (CBC) ftffi<Dfc 

, *Lr&n&mc-o^T<Dm%(D-i5faftti\*mm-v%&o p<o. 05^ 

[0 10 5] 

Hia«T^§©tMLt, ^UM©rEPO©ill:«m 

f£#ttot|«, e po- 1 gG-F cMi»^M^-t? 0 en 

ffl^fcE P0«g$n/c»(c*5^TJ:^feE PO - I gGl-Fcffil^ 
TMtSCfc^fS, B^MC^EPO-IgGl-Fc^ EPOO 

$ b e n§ c n 0/ ^ ;* - * -Kfctt § iwj i:mijp^}i^ § fcfe fc 

[0 10 6] 

B . E P O^^Oft- jtJfii5 >y htf;l/ 
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(63) 2003-508023 

TJVV&t), fltt h^KlSldgWitt^^to rEPOa, 10 0 

~i, o o owk g^mummx^zftzt^u cMxVwc&tt^jt 

Mj^lf^t§ (Matsumoto^K 1 9 9 0 ; Vaz i r 1994 
;Baldwin^ 1 9 9 8) c EPO-IgG-Fct, 10^/cDl^ 

fT£#3£#fc:8&mtf&So ilO^TM^tl^E P0- I gG-FcfCO^ 

o X7°l^-^-^<7W^yh (~2 0 0 g) fC, M£«T§fci6^ 0 0 

bk, ^>x7°^f-> o. 5mg/k g ) (DMmft&mvmmu ^Lxm^co 

WEl^ftTtSo 77bit 9 0H§£T\ 2/ig~2 0/ig/kgOffl 
«T\ @0, 1 BfctK, ffc(i3B@^, EPO-IgG-Fc, rEPOt 

r E P0O£T£*f (1 0 0-1, 0 0 QmtL/k g) £§#3 d §o 

EPo-igG-Fc gs^* y^^KfcKtt-rs c £ # t?#5„ 

[0 10 7] 

C. G-CSFlfrWf/1/ 

G-C S F - I g Gm&#y>Wn (C l 7£fc&C l 7 SO/^aV) © 

^;Vfc^OTIii*ffM(c4o^^±i7v»W?»c fc^-rc ^JC«J;oT, Eft* 
fci^Wi'MO^^xi/ct^'y MOi5^ii«?n^o G- 
CSFii, 1 0 0 /x g/k gOffli?, lEmfc'^^WM^O^ottlM-eo 
§f ^U^^JScTS (Kubota^ 1 9 9 0;Rang^ 1995) 

(MahmoocL 1 9 9 8) 0 SB, 1 RUt, l/c(i3Bi© 
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(64) #^2 0 0 3-5 0 8 0 2 3 

ta#x^a-/i/£/Bi^ s£n^mm^f^G-c sF-i g Gi-Fc© 

^B»>ffi^ xVWCfcnt§ G-CSF-IgGl-Fc IB, IB 

43t, £ fete 3 HM#^^^a-;^ii/^n§i:t^t§o 

[0 10 8] 

c. i. ^m^m<j£n^y hic&ifzmti 

^n^n^-3 2 0 g<owm<o3B<om7,fiy-^ • ^u^©77 h«te 

, W&mmz-G-C S F • ;Wtf^yn^-tt (Bolder 

BioTechnology) ) , Neupogen (Neupogen) (M 
U^U) (7Av?i>t (Amgen, Inc.) «fcoTfl^SftTV*Sfflg| 
X.G-CSF) f/cttG-CSF-IgGl-Fc ©¥0cDffMrtffi*f 

»M) Mioo/ig/k gOEM-egttfco ^y^HrlSte, 

^^n/to M^nfeE^T, (0. 3-0. 4ml) £ N 7 7h^f. 

EDTAK-wii^mt»^/to 7U3-bM©«Mm, ±mm (C 

BC) iftCOl>T##T£tlfc 0 St)Olfil?Si^3&iS^MIb, ^LT«£, - 
8 0°CT}fM?^/Co SttftO. 25, 1. 5, 4, 8, 12, 1 

6, 24, 48, 72, 96, 1 2 0 fe«fctf 1 4 4 R^HtCffiW-Co OBfP^O^- 
X7^y©|ffltt, f»C^tlOai^~2 4TOfM#5>n/Co S5, 6*5«fc 

^IfflM^WWfCx^fc 30©MI&{tl^l£Tte, ^-X^ytDflJ; 
oa«Wfc^W^«fc^^^^»»L/co Ki«G-CS Ffc 
cfetfN e u p o g e n (f») %%VT\,^fflmiC^T<D&ikimMl3 
cfcaW«te, ftWO~2 4B#fS&fClf-*£SiU ^LT~4 8M3;TiC 
^-X^YyOf6lcHo/c 0 fcTCaWfc, G-CSF-I gGl-Fc^itW 

imLfc£>\ aifo~9 mmk&v^-^jywmmLr&fr-jtc* g-c 

s f - i g g i fc^ttr^s^y h-eW$tifcS««feJ:OT«^;i/ 

<Dh°-^te, G - C S F 3c fete Neupogen (S«II) ^ 
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(65) #^2003-508023 

IfT^zmK.'O^X&Q'bGMKfifrvrc (p<0. 0 5) 0 t-£&> G-C 

Neupogen (llfil) T'M^nS feOJ: D < , ^LTS<^<^^ 
o G-CSF-IgGl-Fcii, lg^WtJfil(ti^S*ffliaU^;l/KfettS 

w«±iin^^Mi(L/i (^7) o mrnvmrntt, »g-csf-i g G« 

tfG-CS F (C 1 7 S) - I gGl&SZWn (F c Sfctt > 

[0 10 9] 
[«6] 

as 

1 @0)^>/\ o ^K(D«l^}S#(1 00^ g/kg) lz^E< 

G-CSF, Neupogen* 23<fctK G-CSF-IgGl-)?£* 





— V r ; — r 

| ¥15 


, r. ""T 

+/-SE (JOflS/ ju UfllSS) 1 








? G-CSF-lEG1-Fc ! 


0 


1,147 +/-167 


1,906+/- 564 


2,951 +/- 342 




6,752+/- 923 


4,504+/- 549 


•4,484+/- 328 


8 


8,437+/- 546 


5,525+/- 894 


'7309+/- 890 


12 


10,744+/- 549 


11,891 +/- 1,545 


"9,796+/- 1,649 


24 


11,035+/- 788 


" 11,148+/- 977 


' 13,655 +/- 2^67 


48 


2,355 +/- 218 


2,610+/- 245 


* ' 54,554+/- 1,683 


72 


2,113+/- 438 


3,077+/- 590 


6.23S+/- 797 


96 


2,086 +/- 494 


2,675+/- 673 


3,292+/- 309 


120 


2,179 +1- 373 


2,063+/- 469 


3,115+/- 342 



a Bolder BioTechnology, IncTSliS^tlfcP^SiG-CSF 
c |^i:BtSlJ<DG-CSF33«ti;NeupogenlcMLTP<0.05 



ma 
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(66) 



#82003-508023 



*6 



1 tsi vnonMptfocs-i i oo # g /k g ) i=«t< 

G-CSF,NeupogeD* fcefcl/ G-CSF-lgGl-Fc 



? ^) p 


1 ¥«3 + /'-SE (fflt 


G-CSF-IeG1-Fc L.I 




gfi GSE 3 H 


§ Neupogen M 




0 


11,100+/- 252 


51,300+/- 829 


14,000+A 669 


4 


16,000+/- 1,059 


13,600+/- 570 


13,600 +/• 186 


8 


15,200+/- 371 


14,900+/- 260 


15300+/- 1,670 


12 


18,400+/- 240 


20,100+/- 674 


19,400+/- 2,058 


24 


23,900+/- 1,110 


25,500+/- 1,734 


-29,300+/- 2,894 


48 


14,700+/- 426 


15,300+/- 1,715 


"• c 33,100+/- 2,099 


72 


15,300 +A 426 


14,800+/- 764 


°- Q 21,200+/- 2,228 


96 


14,200+/- 1,000 


14,700+/- 689 


15,400 +/- 133 


120 


11.000+/- 2,651 


11,300+/- 1,477 


12,900+/- 2,052 



a Bolder BioTechnology, Inc.T'Sit^tltciJ^SlG-CSF 

b O^P B 1CDeifai$b^JHC*tLTP<0.05 

c H£B#Sj<»G-CSFfc<fctfNeupogen!C*lLTP<0.05 



K8] 



1 @©*>/^K©f*fffirtft-£(i oo/i g/kg) 



i ftP B 1 ] 
i (ft) ] 




S/z/ufiUfc) it 


1. G-0SF a ' 


1 ■ Ne T^ 


0 


622 +/- 255 






4 


1,837+/- 60 


U20+/-2I5 


U64+A296 


8 


1,519+/- 168 


1,044+A 79 


1,025+/- 234 


12 


1,166+/- 51 


1,482+/- 3 15 


999 +/- 273 


24 


1,283 +/- 140 


1,092+/- 5 


1,463+/- 145 


48 


638+/- 68 


825+/- 147 


3,167+/- 111 


72 


820+/- 293 


1,079+/- 80 


2,416+/- 323 


96 


893+/- 363 


1,175+/- 147 


1.118+A57 


120 


■ 786+/- 56 


557+/- 64 


1,20ft +/- 294 



Bolder BioTechnology, Inc.-trMif £*l + ::B±i!G-CSF 



sSam G-CS FMG-CSF-I gG^y/^KMfiWu jSHW'cA^ 
WG-CS F C L I S A^<y h (7-/l/-7>F • fV- • ^XxAXtt ( 
R&D Systems, Inc.)) »t£it§i: W^t§ 0 « 
fftfct raG-CS Ft3&ZfG-CS F- I g GM^^y/^H«ttl1-§/c 
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[0 110] 

c. 2. iE^T^xtfettsG-c s f- i gGm-szy/wnoM 

) 5SP^ST\ ^<OHHT% G-CSF, Neupogen, G-CSF 

-I gGili£#>^*fti;fc&77-fe# (^t^/i«0 ©&"Fa*N£gW-3 c 
ttf~?%% 0 I CRv^XO«fca^iE^v^xa, i>> ^ V y • 7t*7h'J- 
Xtt (Jackson Laboratories), ^-/VXU^-tt (C 
harles River) l/c^A-^yK • XTV-^- ^Wt (Ha 
rland Sprague D aw 1 e y) ©i^drSlW^^iAt 

s<ifctfT£3o 6B@t, sj»iiisu zlt Mmm%, (c 

BC) #ffi©fci&£iKifcLfco (M&£l«« tfJR&Sn, 

^LTMJ:biK^-O^T«MMO-^lRj^tff^OTT'#5o P<0. 0 5 W 

iTe&s d t^t^ 0 G-csF-igGi^y;^S(i, ^ 

M * ;V£L a V -7 X hb$5 L T , V 7 X K 43 V ^ T flfil L T ^ £ « U^/Vfc* «fc tf 

mmmmKmfz&vm^mKmm-v^Zo g-c s f- i g gh^>^ 

lB@i:i@, l~5 0gS/cD 1HU K 3*s«fctf5B@fcl 

SJOlOft-ett, H%3S¥W7X ati^n- 2 0 g tt, g-csf- 
I g Gffl&*>'WM<D&%in$rcr) 0. 0 0 8~2 0 ^ gOJfeTai**SttS<: 

G-csF- i g Gii^>/^M^|wics#tf-iii^^T, w^mc-csv 

SftBNeupogen (2/tg/5 0HiS) fc«fctf2 p g G- C S 

[0 111] 
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r G-C S FO^HOffittfciu vVXK$5^XimLX^Z1ff#1$&&XfmtiL 
$mi&Kl3lf&m*:*fflWlL5Z<DK.iiLX, r G-C S F©[W]i:ffi«©«© 

m^xte, fflmx%%\,^\ %rcte'p%:^mm%xmmtz>o uneo;^ 

^-^-tOfflifttttOiiDlt G-CSF-IgG-F cllli«t 

^X^r^a-Ml^a G-C S FT«tl/cWJ: D G-C S F-Ig 
G 1 - F c^i&^lT^-rSCl^^T^So mzmcpr^G-cs F- I g 

Gi-Fctt, rG-cs Fo©Boffii*-e#&n«cne.o/^^-^-Kfe 

[0 112] 

3. Jf * WSCV^XK^S G - C S F - I gGl^^y/^K©^ 
:G-CSF-IgGl-Fc O^fe, fttpUffi'J>m<0®WX7*l£ tlZ H fctf 
T*#3 0 '>^n*X775K (CPA ; 1 OOmg/kg) T* 

FMiM^^fcnt§iE't^»*^U^;KD[p]tI^«^§ (Kubota^ 1 
9 9 0;KangP, x 1 9 9 5) „ V9X (-2 0 g) tt, 0F3g^>^n*X 

77^ Kofl»irtaif%sttT, tt*mm<!»fc%mm?%cttfx%% 0 mmz 

m, G-CSF, G-CSF-IgGl-FcSfctt^7-b^OjS[Tai*%Stt 

#X^a-;l/£ffl^TfTfrft5 5o Ktt*ns-^f?G-c S F - I g G 1 - F 
cOOTH, 0. 0 0 0 6BgfC, K»mi§b 

, zLxMmts&mmum*. ±icmm-$ti%£tsioftffixt2> 0 sswi, 

S¥S/cD 5EOV7X^ O-lOBgfcS&U ^bTttfc^mi^M^ 
, ±!2©IEm^v«7XO^CO^Tf3«$n§^^D^Wt9^o G-CS 
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f - i g Gm&zy^nte, ^^^miLtccp Ammmmnt^r, 

[0 113] 

c. gh-i gG»£*y/**K©8ftfj 

GH-I gGffi&$y>Wn<D-f>\*$%}t]lZ, TSftW (HYPOX) y 
T*$>% (Cox?), 1 9 9 4;Clark^ 1 9 9 6) „ GHB, HYPOX 

hic&tf%{*mmhu&&m&&zfm^!&mmmtz> (c 0 x 199 

4;Clark^ 1996) 0 TlWlfcX^lz-^ • ^^077 h 
f- + -/l/X'J/*-*k V+J-^a— feyyWI^-f;l/5>h^m& (Char 1 
es River, Wilmington, MA) 0«fc 5 ftiSlt^ffrgfr £«A 
2tl^o — fflSfC. 77h«, 4 Ofeitf 5 0 B^tffcj:^ 10 0-120 

§ 0 Wife £ n^SOHPB* «fc W«ii*nT\ rhGH, GH-IgGIW 

»T$n, ffiifi?5ftfe?n, fbT^«llf§Li:^t§ (Gree 
nspan^ 1 9 4 9) „ #!f©#a©|gtt, ^^n^-^-T^-X 

J ttT^»Jt«U:ot>TOllSO--^lRl^«f*fiJffl-ei?So P<0. 0 5 
[0 114] 

GH-I gGi^>/^S©^m fB, 10*f, 30$, 4 0itC7 
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0 &Tatffc«fcD£H2|Hl (1 O/ig/0) &#£n3 5 /zgOhGHM:, HY 
POX77 h^r;Wc:mt3$;fr&$M£g£^'t (Cox?), 1994;C1 
ark?,, 1 9 9 6) o i^0g©7'yb^ 0. 2-2 0 0 ^ 
g/mt/yv h£TcDf5B&c&3GH- I g GOS^fflMO&T&l^^tf 

GH- I gGSS^^y/^K^IlC^i+a^fflbT, rhGH (5^g 
OB I D) fc«fctf 1 0 m g©hGH£gtt3Ci:tf-e#3o HYPOX77 He 
fchTSGH-I gGS^^^KcD&^i, ^t^MKit^T, 

[0 115] 

GH-I gG»£*y^*g®a&2jfc, HI©lfoii€f/VTlW§L 

w?£3 0 t*-*m*w (dex) imm^mmtzrctbicyv mc 

&^-?%££tfV%2> 0 JEn^xyU-^f - PWlVvv V (2 0 0-2 2 5 
g) SB, rtttZVy (2 0 0 n g/^v b ; lmg/kg) © 

0, :fe«fc*5~6 gOlH^*il#LdSo ^fc*;l/£fcl±^£©M©GH-I 
gGtt, 10, SB, lBfc^ 3 015, 4BS^yh 

fcfi^SftSSo M&SPO^y 77M E&fc!) 0. 2~400/igO 
GH-I gGac&^y/^^5loSTai**SitSCi:^-e#5o ££&3*fK 
, DEXfifcfcJ^fcgttft^SO^v K D E Xfc«fctf r h G H (5/tgBI 
Dg;fc& 10/igSID) WtfDEXfeWr h G H ( 

iimot, SB, lBfci 3BS, 4 BS^C 1 0 p g, f%t>%, GH- 

1 gGBte*>/<*Htf&#Sns«£) fcSttS^y 

t§5o SHWti^o Mlfc'cfctfzk^PMte, SB, i£*I£n? 

§0 ssfsntic, wM^n^o ^it^±o^^, hypox?-^ 

Wf^Etcov>TIH«^nSi:^Otz:fft>naSo GH-I gGi^^^gfffl 
[0 116] 
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»J9) 

%TW\<Di]7i±?uvh?7y4-xn%mm?z<i£WX'%rco i gi^y 

^ * ^ «£D»^}itt, > H> n/ u *T >y -tr ^ 5 *n 6 0#S Wfgtt^ 

^n^m^^^mmm^/^-f vti^y- i g Gfiftoisa, 

HSWts^^>7^H^af*^s^^ i g GI^^y/^HrM{*oi)iSp n p 

y^-f-j-^ K h*U*i/T^$4h&£T}mmt^nTyj-7-J-truvh 
[0 117] 

»j4iC|Bi$tl/tEP0 - I g G 4 - F cSgl^ft (pBBT 2 7 3K 

iotn-F^ti/c) mmmzicim^n^t^^fuf-^yATy^^r- 

^^O7h^77^-(c < };o«lfc„ fi»y/^g^ X-/<~t*V* 
X2 0 0HR 1 0/3 0A7»WX»n7h^77^-SaoT 
S^lcSSSLfco $gffii£fcJ\ 2 0mM NaP04 (pH7. 0), 15 0mM 
NaClt^fco P^A^te, 2 4m 1 T&ofco 0. 5ml 

i. 5±i^mm(ommmxmm^rco o. smioiM 
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MLfCo W&tD^MZy/WnV-triffi&Zn. fltfWt 2 0 4 kDa 
<DM.frtt<Dft=PMV&mLrco ti^UL i/>?^>T^tsM± (S i gma Ch 
emical Company) (*^n^Sf MW-.G F - 2 0 0) frZffiX 

S-PAGEMli> ±gft^^^Itf-^tt> P 
0- I gG 4-F craft ('>&< ^fe90%, &cfctf£>^<o<, ^3S7CSD S 
-P AGEK<fc!)>9 5%) fr5«j£SnSCfcfc^U;fco *#&#?*©igA 
% (#3B7G SDS-PAGEta^ Mfr tt<D#?g> 2 0 0 k D a ) fe«fctflg 
5^««bAtl (#Stu SDS-PAGEiaD, Jtfr ©^;i< 5 0 k D a 

[0 118] 

p B BT 1 8 OKJ:oT3-FJftfcEPO - IgGl-Fc 

m&zy^zn, p b b t i 7 4ta^t3-KJtifcG-cs f- 1 g G 1 - 

F cl^^^^H, £>£tf p B B T 1 7 5ta^T3-F$n/cG-CS F- 

1 gG4-Fcia^y/^H%ffl^Tfft»n/'co cne>o^y/^gtt, » 

M 2 fciaasns £ a ^7 0 nf^ > A 77^ n v h ^77 -Y «fc o 

TfitgiSftfco EPO-IgGl-FcI^y;^Stt, 2 19kDaOM^ 

tto^afc^t-iMXa^Afrssaisn, ^lt^c, EPo-igGi- 

F cr»ft (^JBtcSD S- PAGE fc«fc!)>9 5%) ^BM?n/c 0 G-C 
S F - I g G 1 - F c yrttnit, 1 4 8 k D a ©MMtOOTMTrgtH 

?tl, ^ LT±K, G-CSF-I gGl-Fc r»ft {W&jt S D S - P A G 
EtCcfc t>> 9 5%) fr£fM£tl/c 0 G-CSF-IgG4-F cgfe^*^* 
Ktt, 1 3 5 k D a (Om^ffD^mvmm^tl, Z LT±£, G-CSF-I 
g G 4 - F c raft < £ t 9 0 %, LTlfrlTt SDS-PAGElCfct) 

>9 5%) frmj&ztirco ±zftft?mu\m (^Itcsds-p agek:£ 

^ m^f<Dft^m> 2 0 0 k D a) fcj; Wfil/^?i?IA^ (PjStcS D S - 
P A G E tc J: D n Hfrtt£>#?£< 5 0 kD a) fc\ COA^AIilCtoTffi 
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[0 119] 

r>>, iL-ii, tpo, gm-csf, mmm^ts&x} f i 1 3 y #y f 
ww>*. wm 2 9 icmmsnztts k> smfc^mitisfsft 

£^P"£feD> A g g a r w a 1 33<J;tf G utterman (1992; 1996 
K Aggarwal (1 9 9 8) , &«fctfS i 1 v e n n o i m e m:J3<fctf I 
hie (1 9 9 6) teim-£n% 0 Ctie><D#>/WniZ'O^Z<D/W*7v'b 
7— ;l/ • 7> F • -rV- • ^XfAXtt (R&D Systems, In 
c. K x> F^x>tt (Endogen, Inc.) *5j;W73 • £-7- 
;^x;V (Gibco BRL) (D&5%cnZ<DZ>/WnomMftm&%<Dii 

[0 12 0] 

l. tba^y^7xny©^n--y^; a^y^-7in>^ a« 
% s fc&^nj: o ft 7 = y ^[R]-'i4^±fc#T§ * ^ m% n - Ff s 

< fcfe 2 0©|fOa-fy^-7xnylCTS§o Wa^y^-7in 
yS^7^/M?iJ«, BUtt5, 1 9 9 6K^nSo Sfe-«SWft7 5 
^U^y^F-^ilfcffl^Cy rny-try-y-xj ^y^-7ioy^ IB 
IBSftfc (Blattft, 1 9 9 6) o /vC/y v h*a>f^-7xO^^ 
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(74) #^2 0 0 3-5 0 8 0 2 3 

t§ilJ:ta^Tffitl^ (Horisberge r:}3«fctfD i Marc 

ck l 9 9 5) o a2-fy^7inyi gGHfr&*y/^R 

0«^f5*-r§o ffl!Oa^^-7xn^y;^ROI gG 

HltettfcfftSf § /c i6 Mffl t % c £ # S o 

[0121] 

DNA3-Ftha^y^-7iDy (I FN- a 2) thO^VAOD 
NA (^ny-r^ (CLONTECH) ) fr£ P C RfC £^T±l*§L/c 0 PC 
RMJfr^ BB93 (5>CGCGAATTCGGATATGTAAATAGA 
TACACAGTG>3 @E»^ 4 4) $3itfBB9 4 (5>CGCAAGC 
TTAAAAGATTTAAATCGTGTCATGGT>3 BB?U## 4 5 ) 
Un-D fco BB9 3tt, I F N - a 2 u- F@B»~ 3 0 0 b p ±2ffi Ct&fr £ 
, 5' ) <OV;tiffl\\CT--)]/\^ %LT2u--yym<DE c oR I SWft 
^ttt§ 0 BB9 4tt, I FN-a23-KBE£J©~l OObpTiffi Cffcfr 
^ 3' ) oy/ABB^J£7--;I/U flt^o-^y^lWOHi nd I I 
I SMfifc^rr So P C R£JS«, 3 3 ii 1 1XPC RKCT« (7° 

n^^3-7°a, 7^Xny^>i)t|^xV VVPirft (P r ome g a Corp 
. , Madison WI), 1. 5 mM MgClz, 0. 2mM dNTP 
, 0. 2/iMO^Udr?^U*f-K^>rv-, O. 3 3|i gcoyy AD N A 
fccfctfO. 4ifi{£<DT a q#y*7— if &U*13 (P r ome g a) ) £M 
bfco 3^> 9 6°C, ffiV^T [9 5°C^6 0#P^ 5 8t1!7 5f)| 

, 7 2 0 C"£9 0#fS] CD3 5®1M*;l/, i^THffi6°C(cMt§i:W^ 

7W1f> , r-f X JBf^E (Stratagene Inc., San D 
i e g o , C A) ) -efffrftfco f#^n/c~ 1 k b P C R»^ E c o R I 

i nd i i ivmitz^ zLTmmicffiitL, ^LrrMvt^yr 

tfML7cpCDNA3. 1 (+) (^^tT hP^i^t, £<J 7*^-7 
jfl-y-y'rVxdpjTft (Invitrogen, San Diego, CA) 
I FN- a 2 JCOVTOtf iEDN AE?IJ%Wt"S^P-^ 
(Henco^ 1985) tflTOStU fltpBBTl 60 fcf^tl/co 
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[0 12 2] 

I g G 3- h*mV\t<D I FN- a 2 <Dmfc¥m^*m8k*3 ZXffmt Ztctb 
fc, IFN-o2lgf^ PCR^a<^«S^%^ffl^T, 5' #£#3 
' «T«L7Cc p B B T 1 6 0 7°^X5 KDNAtt, jll7aft7 0 ^V-B B 
108 (5' CGCAAGCTTGCCACCATGGCCTTGACCTTT 
GCTTTA— 3' ) jS&Xf&ftfafv'C'V—'BB 109 (5' -CGCGGA 
TCCTCCGGATTCCTTACTTCTTAAACTTTC — 3' ) 
T3P CR<Dfcib<D§milLX&mi£tirco 7°^^-B B 1 0 814, IFN- 
o 2#^>^/WCO^TM-FSB?iJ£>5' E7:=.-/l>U ^LT$7a[n]7°^ 
10 9 (4, IFN-a2<D3' «^7--;Vf §o tf^tlfcP C R 
Mm*. Hindi I IftWBamHI ffrWML, fLTHi 

n d I I I^t;BamHI«^ 7WJ*X77^-«U 
TMS?tl/cpCDNA3. 1 (+) ^^-KAtlT^o-ny^L^o 
ftiEDNAIB^JJ&^S^n-y (He n c o 6, 1 9 8 5) tt, pCDNA3 
. 1 (+) : : I F N A f u s IfdipB B T 1 9 0 t%htc Q 

[0 12 3] 

2. n h psfy2-7s.u><Df7u--y<y 0 

§o DNA3-KthOM^-7iD> (I FN-/3) 3\ th^VADN 
A (^nyfy^ (CLONTECH) fr5t#Sn3 P C R £ ^Titipi £#fc 

0 PCRSJStt, il7ulRl7 0 '7-rv-B B 1 1 0 (5" CGCAAGCTTGCC 
ACCATGACCAACAAGTGTCTCCTC — 3' ) (@B?iJ#^ 4 8 ) 
43£tfj£7j|Rj7°^-l'V-B B 111 (5' — CGCGGATCCTCCGGAG 
TTTCGGAGGTAACCTGTAAG — 3' ) (@E?U#€ 4 9 ) ^fflV^T 
nt>ntc 0 7°^T-BB 1 1 0«, I NF-j8^»'>^;W5-OV>T03-K 
@B»5' «£7--;l/U ^LTM^^V-BB 1 1 1 fcj\ I N F — 
j8 3- Klffl?lJO 3 ' *JJgt7--;l/-rSo f^nfePCRlWi, Hindi I 

1 feirfBamH I T'MffcSn, WmgU LTH i n d I I I *S<fctf B a 
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mHI-eMftU 7;^U*X7 7^-blIU fLT«St/cpCDN 
A3. 1 (+) ^?Z-fcXnTZX3--y?Lrco BlEDNkWQ^tZt 
U~y (Derynck^ 1 9 8 0) 1^ pCDNA3. 1 (+) : : I FN 
B f u s gfc&p B B T 1 9 1 tfaLfc 0 
[0 12 4] 

$mmi3&Xffl&mffi%!%:**t 0 tby^^-7i0^3-HtScDN 
A (I FN-y) t h^>;l/*>y b (J a r k a t) TfflK (7^U*y 
WWt^^i/HX ^U-^yF#|n«y^e;l/Rff& (Ame r i c 
an Type Culture Collection, Rockville 
, MD) ) frfcA^CtS) A^Wn/ciRNA^ePCRlCiotiK 
tlfco 1 0 % F B S , 5 0 mti/m 1 U yfe «fctf 50fig/ 

m 1 XhU7°hV^^y^»L7cRPMlig«^S^^fCo RNA^SI (W 
eiss5, 1 9 8 4;Wiskocil^ 1 9 8 5) (DmK I F N- y fgijl 
6B#H, lfig/ml PHA-L 0^^£;W± (S 
igma chemical Company), L - 4 1 4 4) 

43«fctf5 0ng/ml PMA (»;H 2-5'JXf-M 3-7-bf~b 
„ i/f?'?'r^t)M±, #£n^7|Pfp-i 5 8 5) ^ffli^T, IfflK, Jy\£b 
UX^mt^^fco RNAtt, ^it^Om^^^oT, +7fy& %V7* 
;\s-7'N\y-y#Z7V (Q i agen, Inc. .Santa Clar 

i t a, CA) ^^IIAL/cRN^-^-^^RN AM4^y r-£ffl^Tffi» 
£¥$t£ftfc 0 fecfc^" 1 0 4 g«RNA^ 2. 4X1 07,MfrP>«L 

/to -«c dn Aom-msm*. ^'jyij-vy/N-fAit ^yfV7t 

J JtK y-rV XPirft (Boehr inger Mannheim Cor 

p, Indianapolis, IN) ^5<DRT-PCR (AMV) M- 
lie DNA^c^y FWLTML, y7^v-^LT7y^W- 
MffiL/co »^bTH-iI^fiScOM^V^/c^OttOP CRSJStt, HI73 
^7°^-fV-BB 112 (5' — CGCAAGCTTGCCACCATGAAA 
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TATACAAGTTATATC — 3' ) (gE?U#*f 5 0) %>&XfW5fa77J 
V-BB113 (5' — CGCGGATCCTCCGGACTGGGATGCT 
CTTCGACCTTG — 3' ) 5 1 ) fcE^Tfrfrnfco 7°^V 

- B B 1 1 2 I N F - y ^i/W{C-3^T©3- FS2» 5 ' M£7 
--;VU fLT«y7^V-BBl 13 I NF-y3-FBE»3' 
»7^/l/t§ 0 i?>n/:PCRi«, Hindi I I lo&XfB a mH I 
T-mfb^n, WfiHKU fLTH i n d I I I feJctfB amH I «{bL, 7 
'J *X7 7 f LT^Vl/iS l/c p C D N A 3 . 1 (+) ^ 

^-tAnT^O-->^l/c 0 fiZEDNASB^lTf^n-y (Grayf. 
> 1 9 8 2) ^ pCDNA3. 1 (+) : : IFNGfu sl/c(ipBBT 1 
9 2 ZffiLfco 
[0 12 5] 

4. ^y^-7xny-igGi»iE 

I gGl-Fcn-HWR I FN- a 2, I F N- j8 N I F N- y 

0*;l/#+^*JSK:ffll-&*nfeo ~790bpBamHI-Xba I DtK^, 7° 
7X5KpBBT167 [±!3llJ»J 1 fciBfgSnfc] fr£«u fLTBa 
mH I *S«fctfXb a I T'^tffcU 7/1^ V 7 *~ tfTMLfc p B B T 1 
9 0, p B B T 1 9 1 fe^tfp B B T 1 9 2 £AftT^P-~y^Lfco 
, IgG4-Fcn-HTO, I FN- a 2, I N F-/5 % I F N- y 

tM^^tl/Co 7°^X5 FpBBTl 5 8©~7 90bpBamHI-XbaI 
S&Tfr [±IB^SSM Ucia«] «u WffiSgU flTBamHIfiitf 
X b a I T-mfbL, TJltl V *X77 *~ tfT'MS Lfc p B B T 1 9 0 , pBB 
T 1 9 l^tfpBBT 1 9 ZKXtlTtU—->?Lrco I gG 1-Ch3- 
F@E», IFN-o2, I N F - 0 , fecfct; I F N - y ©#;l/il?+$/5fcflgtelB 
7^X5 FpBBTl 66 [±fH»^J 1 CsHSi] ©~1 0 8 0 bp 
B amH I -Xb a I Wffr*«WfL, B amH I fcitfXb a I VffiitU Til 
*'J*77 7^-WILftpB BT1 90, pBBT191 ftXtfp B B T 

7 1x7— tf^{k*5«fct>*7^n-XW«^i&^ J^TGIIgSnfco W=>^n 
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(78) 2003-508023 

-Ft%CtlZ<D7°7X^ K&«fctf I FN- I gGflfr&#>7^gfcJu ^8^J 
[0 12 6] 

[i9] 





pBBT193 


IFN-ct2-JgGl-Fc 


pBBT194 


IFN-o2-IgG4-Fc 


pBBT220 


IFN-a2-lgGl-C„ 


pBBT)95 


IFN-B-IgGl-Fc 


P BBtl96 


IFN-B-IgG4-Fc 


pBBT221 


lFN-B-IgGl-C H 


PBBT209 


IFN-y-IgGl-Fc 


PBBT210 


IFN-y-lgG4-Fc 


pBBT222 


IFN-ylgGl-C 



5. ^y^-7xn>-i g GI^^>;^So»ft 
5. A. J>\£ hD^ffifi 

'JAV^^A/ft-al/^J/gX ^'J-7y Ffflny (Ame 
rican Type Culture Collection, Rockvi 
1 1 e, MD) ) ©imiy;, a, 0, fecfctfy ^y^7xO>iaoTPflSJ 
^LT£ftZ<D$y/^tM*Tv-£Jt%rctbKim'£n5% (Horos 
zewicz^ 1 9 7 9 ; Evinger 43<fctf P estka, 1981) 0 
^^^ftHfitt, 1 0 % F B S, 5 Omti/m 1 ^-^U y&kZS 5 0 p g/m 1 
XhU^hv-Tv'y^iSLTcRPMI 1 6 4 0l@««f$n§o ;W*7<y 

-tr-m, 9 6^yu-ho^^x;vK:j^(ni$nfc»iflacDa^ 5-20x103 
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(79) #g 2003-508023 

& (i~2xi oefB/mi) ich^mm^^o mmz-a, p&ZXfyrv 

?-7in>Oli^ (x>F->xy (Endogen) ; T-jl • Y> F • 
tV- • ~>XfAX (R&D Systems) ; ^3 • tf-7-;Vx;l/ (G 

1 b c o B R L) , a-i7/Wtn^;l/ (US Biological)) 

Opg/mlOI Cso (5 0%^Tm5fi^ia«1-§7ci6MS^r^^^^H 
MS) £*f 0 
[0 12 7] 

£ffifc*, Ozes5 ( 1 9 9 2) *5<fctfL ewis (1 9 8 7; 1 9 9 5) fcffi 
l?n§o HhHe L amwi SH* (7^'JAW7'*;l'f t-3U 
^ayfrSA^RTGE-PfeS) ti, 9 6f<7 0 U-h (3 x 1 0«fflflS/«7x;l/) 
ifT*ig«U ^LT 3 7 0 CT{Sfc>7l^y^-^^S-r§C^^Tt§o » 
»U ^U2 4^> -»2~3fg«O^I FN- I gGHfc£*y 
^^SIiS^«iIL/Co /NSttnft^-Ol/X (VSV) S/c&K 

jf^7^;I/X (EMCV) fct 0. 1 CD^|5[CD»«il07?#, •^LT^©7 < V 
3 7°CT\ 25(C2 4~4 8^ ^>^a^M/c„ £?,&&*ff$ 

WW^nft, IFN^l©»x^T«^Wc (7X71/ 
0@litl^^j;oTiJ^^n/c) ±f^ WM^, ( 

2 0%^/-;^cD0. 5%) ^ftfrTS ^bT7x;l/©M® 

v^^n^U-h^DSB^fflVT^SCfc^tSo fcSWi, 2 0 
/x l©MTS/PMS)i^i 0fe;l/*f*-9 67^x7X7^7^ 7°n^# 
£h 7^7;ny^y4Hv-rV Vyp/fft (Promega Corporatio 
n, M a d i s o n WD) li, »lElD?tl, * LTH§SM 3 £IE« 
^nS^feD l~4B#Hfl^ 7x;bO®«^4 9 0 nmtWui^T'tS 
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(80) #g 2003-508023 

\m?%rctbicm?%z.£tfv%%o m*mi FK*wmt. mm*, v 

SVWEMCV (DMM&mhgkfr ZmtU ^LTIFN S £ tt# LT, £ 
077^^fm^l X 1 07~2 X 1 08^/mgO#S^?gtt^^1- (0 z 
es^ 1 9 9 2) o 
[0 12 8] 

g8fc?»JIBSft3 I FN-a-I gG*«fctf I FN-jS-I gGffl^^/^ 

Stlfc #3B7CS D S-P AGESMrtt, I FN — a— I g G 1— F clS&Xf I 
FN-a-I g G l-CHfflf&^^^^g^ {Ift&fyC, KSjg^rS 

Lfru '>fi «i o%) MMf^M^y 

imjtSDS-P AGElC&%m&<D£TT*Wmi£ftrco IFN-a 
- I g G 1 -CHBfr&*^/**fifcJ:, *rjftfc*<DS>X;l/7^ Yffigfflm*^ 
f LTf tltt^l/KXS <: fcj^tf t ftfro fto IFN-a-IgG4-F 
c]»^*^/^»i, ftftWtrlfttttfefeofc ; I F N — a — I 

gGl-Fc|fflWH> L(D^(C#ftL/c 0 IFN-jU-IgGl-F 

cfc«fctf I FN-/3- I g G i -c H l^^y/^H«, ±tcra{*«tfe-3 

FN-^-IgG4-Fc gfc^* o /£ ; ^ 0 

I gGBfc£*y/<*H0£Tfc#SL;teo 
[0 12 9] 

ffiSU F N— a — I gGfc«fctf I FN-j8- I gGi^y/^Itt, ±IBO 
^^^fflKfiffiST^-b^^ffl^T^^n/co I FN-a-I gGfcitf I 
FN-/3-I gG]«£*^*K0£TfcJ\ ^»W«ttTfeo/co 
^Kt^TOI CsofittftWSfU fUSSt^nSo »ffi$^I FN 
-ofe«fetf I FN-jSli, ZtiZtU x^F^i^i vD-fa-b'y^'?* 
-^ypirffi (Endogen, Inc. , Woburn, MA) fcitfa-l^ 
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(81) 2003-508023 

;W^o^/Hi b^yjUxy^Xn-y h^ffi (US Biol 

ogical, Swampscott, MA) fr"oISA£tl/co 

[0 13 0] 
[Hi 0] 



^9 IFN— or -IgGfc£tflFN- £ -IgGS^£>/^M 







| IC50^H g| 
|g (ng/ml) _1 J 


iLlo^aQ . ~£ 




rhIFN-a 


0.015,0.010 


0.013 


PBBT193 


IFN-a2-IgGl-Fc 


1.8, 2J 


2.1 


PBBT194 


IFN-a2-IgG4-Fc 


2.5, 3 J 


3.0 


PBBT220 


lFN-tt2-lgGl-C H 


3.5 


3.5 




AIFN-p 


0.18, OJ 


0.24 


PBBT195 


IFN-P-lgGI-Fc 


175,200 


188 


PBBT196 


IFN-p-IgG4-Fc 


15,15 


15 


J>BBT221 


IFN-P-IgGl-C„ 


90 


90 



IFN-y-IgGi^y;^S(t »M2 ^fB«$n& <h&D, COS 

COi^»10[i, TO^;I/tt(Pierce Che 
mical Company) (*^O^if 2 1 0 1 3*<fctf 2 10 14)^ 
6A#T?tS^xVh/l> (Gentle) A g/A b^tHUM"? y 4 VZ- 

[0 13 1] 

5. B. I FN — a— I gKC (D4 > tf h nft§tt 

»M5^IB«^n^I FN- a- I gKCS^^>/^®^n-F1-§7°^ 
X^FDNA^ COS*fflflS£JB»&ASH2\ ^LTllfgRigfl^ 3 H&MXH 
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(82) #^2 0 0 3- 5 0 8 0 2 3 

&$y/V?R<Dm&%* xyF^xyai^lAL/c I F N-a 2 E L I S A^F 

vh%m^TMmLrco mmmmz, ?wnm<DmM*mmLrc 0 i fn-o 

- I g K CU^ICO^TO I Csoftt, 2 0 p g/m 1 (~0. 6 9p 

m) T*&z£jmt£tirc 0 ttmimsi fn-o^^s^ cnzommr* 

, 6. 5pg/ml (~0. 3 3 pM) O I Csof^t^^^Wl^PIf 
[0 13 2] 

5. c. i fn- i gGBfc£#y/<*S£M'ye#?gi4 
stetugj^-rVi/^iBia^w-r^o -r^tf^^o i fn-o-i g Ggfr&# 

(D?-F^^Xtfcnt^HhHMfi^5iMfiOffi«Tfe§o HM FN-a 

K^MOffiS^ t: hHS»tfcnj-§LtSK^»m^iiLTe§o I F N — 

IKOilfflltS (Balkwill^ 1985;BalkwilK 
1 9 8 6;johns^ 1 9 9 2 ; L i ndne rfeitfBo r d e n, 19 

97) o %<Dm$tfc-o^T<D-ymfiuz, mi^vxK&if ? 
% 0 i FN-a- 1 gG&&#-yrt*9.<DW$it^ ^ttimwrnmcftLT, 

#V)XtC, OBSfcl, 2.x 1 0«N I H-OVCAR-3Sfct4MC F-7M 

54#$£n?3o »I FN-ajS^ttH^»^.#etl§M^i((DWJ;, 
N I H-OVC AR-3S fc«MC F-7»C»tl^o H*§«, L 
i n d e rfe«fctfB o r d e n (1 9 9 7) K «t o TfHlc$n§ fcfc D * 

C£tf-C#5o Jfl£©^C N IieiL, *LTW?#£ 0 £SM¥k:o 
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(83) 2003-508023 

mto^taiSO-S iRiM^JffltS c «o &Tattfc<fcD l B3 

fcD l[HlS#^n§5 /igOIFN-o2tt, GM&KWi&iDWXtclSlfZ 
NIH-OVCAR-3 MMt3&ZfM C F - 7 8HflS©/£g£ 8 0 %6E^TS ( L 
i n d e r&^tfB orden, 1 9 97) 0 l^nfrOfEW^ Ctl^OW 
^Ofcfet^ffl-rsc^^tSo N I H-OVCAR-3S (ATCCfrfcA 
¥Rl^Tfe5) MCF-7fflJia*^"5T*SSJ;5ic, fijMOfc&lcxx 
^>MS^L^\ MC F-7|ffl»ffl^fc^@#«M-^«, "^Xtf, IP 
I«i?tl, f LTXX bofM^-y b^il^n^ C (Li 
n d e r fe«fctfB orden, 1 9 9 7) „ ^O^UftT?, S^^^OV^Xfi 

fc«5/igOr I FN- a 2, £/c:&}itf^fc D 0 . 1-1 00/jgOI FN- 

a — I gGtt£#y^*K®jrF^£gttScfctf?t?^ 

SIE©fcrHaS¥fcJu SB, 5/xgOrIFN-a 2 £>&T?ilt CI t*«T?t 

[0 13 3] 

I FN-J8-I gGl^^y/^HcD^y^«7^«, ia»ffi«J;t>m 
6. I L — 1 1 — I gGB^y^H 

6. a. i l — i io^o--y^ 0 iL-ntt, tf&'}^<Dummmfo<D 

6 3 7MKHL6 0fej;tfU 9 3 7 &ifi*« (7p< U fty 2 47 
-3U^^ay*^A#Rlfii) <D£?%I L-l l£IM«Hh«»5>¥ 

7u [Rj7°^-f V- IL-11F (5' — CGCAAGCTTGCCACCATGA 
ACTGTTTGCCGCCTG — 3' ) (iE»^§ 5 2 ) iS^XSm^n^^ 
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(84) #g 2003-508023 

V- I L - 1 1 R (5' — CGCGGATCCTCCGGACAGCCGAGT 
CTTCAGCAGCAG — 3' ) (E3Wf 5 3 ) *m^Tftt>tl$ §o 7°^ 
-TV- I L-llFtt, I L — 1 l^^^;WCO^TOn-FE»5' * 
JSK:r--;l/U, ^LTM^^y-i L-i l RM\ IL-1 13-FE 
»3* mmcT--frt% 0 fWcPCRiW, Hindi I I ^5«fct5B 
amH I T*mitU ^"/HIL, fLTHindl I IfciCfBaraHI 
U 7;WJjhX77^-^U »!UcpCDNA3. 1 (+) ^ 

[0 13 4] 

Wi, I L - 1 1 n- KBS^iJtt, ±IB^»J K -fe * ^> a V C 4 fcf2«£ 
nS«fc5fc, fej;tfHo rtone ( 1 9 9 3) ££S Tfi^ESj O&ffitJ; 

ho^c, pcR(aottii$n/co 7^7in~i 4 7%n-K-r§ 10 

6 3 7*^Wltfi*nfcl|8RNA^6fi* , r*-*«cDNA^5PCRK:«koT 
»$n/c 0 M^LT^-iI^OM»ffl^/cPCRKJS«, IS7aft7°^ 
X--BB265 (5>CGCAAGCTTGCCACCATGAACTGTGT 
TTGCCGCCTG>3) (13»^5 4) 43 J; fa7°^-f b B 2 7 
3 (5>GCGGGACATCAGGAGCTGCAGCCGGCGCAG>3 
) (SB?iJ#^5 5) fcEVvcfrSCfctf-etSo 7°^-fV-BB 2 6 5 IL 
-l i^^^;l/E^J^ov^TOn-FIB»5' 5fcJfflK7--;l/L, ^LT 

j££|rI7 0 W7-B B 2 7 3tt, 7 5 7i? 1 3 8- 1 4 7 F^IE^C 7 

--;l/U ^LTX+y>4:fe«};tf 5<D7--/l'£Sa65 (McKinleyf, 
, 1 9 9 2) o COSJSO-4 5 0 p b»3\ WfitKU ^bT«^DrS 
JST^fflLfco 7 57in 4 2-1 9 7*3-K-TSDNAi»lJ*^t?®ZHr^ 
7^h«, thf/ADNA (Xh7^^y (STRATAGENE) ) fr£> 
P CRtJcDiidShfco iitUt hy/ADNA»fcP CRSJS«, 
i^7°7^^BB 2 7 2 (5>CAGCTCCTGATGTCCCGCCT 
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(85) # S 2003-508023 

GGCCCTG>3) (SB»^5 6) ft&Xf&ftfa-f^-f^-B B 2 7 4 (5 
>AGTCTTCAGCAGCAGCAGTCCCCTCAC>3) (E^Jft^f 
5 7) fcffl^Tfrfrnfco BB 2 7 2tt, 757il42~l 5 0%n~F« 
K?|JK:7--;1/U *LTX*V^4feJ;tf 5<D51iig£ffl«>5o BB2 7 41i, 
8 9-1 9 7^n-F-r§E^J^7--;Vr§ 0 £©£JS©~1 70 

[0 13 5] 

WH^Lfc~4 5 0 b p&cfctf-l 70b pllli, i#M£:LT~4 5 0 b 
p4o«fctf~ 170b p», Mtf^jlg^ffi]7 0 ^^^-B B 2 6 5 (±15) 
M^7-BB 2 7 5 (5>CGCGGATCCTCC GGACAGC 
CGAGTCTTCAGC AGCAG>3) (E«5 8) ^frPCRKJS 
-r-Ht^ir^n/Co BB 2 7 5M\ 75/il9 1~199^3-Ft5DN 
AiS^J^7--;l/f So £OSlS©~6 2 0 b pMI^ ^SL, Hind 
I I I $5&XfB amH I T?iftU ZLTH i n d I I I lo&XfB amH I T*m 
{LU 7;WJ*X7 7^-lilIU ?7l/!fi!§¥LfcpCDNA3. 1 (+) ^ 
7^-tAnt7D^>7X/c 0 j£IEDNAlE^rfS*n-yfcj\ pCD 
N A 3 . 1 (+) : : I L- 1 1 f u sSftttpBBT2 9 8 ZfoLfco 
[0 13 6] 

6. B. I L - 1 1 - I g GM&fc<Dimo 

I g G 1 - F c 3- F1E?IJ£, I L - 1 1 ©*;l/^'>*JSK:ia^^Co ~ 
790bpBamHI-XbaI Brfrfc, 7°^X5 FpBBTl 7 4 [±IB» 
ffl 2 fc|B«, S 1 frZWM U fUTBamHlMXbal T«L 

7;l/*'J*X7 7^f- ifT«b/cpBBT 2 9 8 (cAnT^ p-- y 9 Lfc 0 

zLxmmtc, i g g 4 - f c Ks^jfc, i l - 1 1 ©*;i/^->5fe«gfcia 

-a-^^r/co 7°^X^ FpBBT17 5©~7 9 0 bpBamHI-XbaI|fr 
[±IB^W2tfE«, WU ^HSL> fltBamHIfe 

itfXbal TMftU 7;1/* 'J t^7 7 *~ trTMbrc p B B T 2 9 8 tc A 
nT^o--^Lft, I gG l-CHfecfctfl gG4-CH3-K|B9lJfe, IL 
-1 1 0*;V^^^«tI^$^:fco I g G 1 — Ch 43<£t£ I gG4 — Ch3— 
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(86) #S 2003-508023 

KSETUfc, fnftl7 77^ FpBBT173&£tl > pBBT184 ItwSMM 
W2lCtm, m 1 #11] fr5#5>n5~ 1 0 8 0 p b BamHI-Xbali 
)t£LT3J»TU fbTBamHI^lfXba I T«:L/c p B B T 2 9 8 

z^rvmstirco znztfx-Ftzcnzo^xzvis&xfi l-i i- 

[0 13 7] 

[Hi 1] 



^10 IL-11_-IgGil£l%£>/^ff 







pBBT336 


IL-1 1-lgGl-Fc 


PBBT337 


IL-] MgG4-Fc 


pBBT338 


IL.lMgGl-C„ 


PBBT339 . 


lL-ll-IgG4-C„ 



iL-i i - 1 g g i -f c mm^m*. dn mmtLxy'^x^ k p b 

BT 3 3 6*ffil/^cPCRJC«J;oT{^-rS(li:A^t5o 1O0PCRSJS& 
> t'Jd'ILl 1DFA (5' CTGAAGACTCGGCTGGA GCCC 
AAATCTTGTGAC AAA-3' ) (@2»^59) MBB8 2%i 
iTt5, r&PCRKJ&ti, t'JilLl 1DFB (5' ACAAGATTT 
GGGCTCCAGCCGAGTCTTCAGCAGCAG — 3) (BB?lJ## 6 

0) MBB 2 7 2W?^§„ cn^opcRK^^tf^n^a^ 

«1L, ?I^U fbtt'JiB B 8 2fcJ;tf B B 2 7 2£fflV\fe=#P C 
RKfolcttlTC i:A^frS 0 m8 00 bp PC Rjgfttfc, ML, S 
g r A I III :fc«fctf S a c I I TMffcU ^ LTff 7^>WX7 7 t£ 
T«Lfc, HilcMlftp B B T 3 3 6 t^O--y^Lfe, BlEMXVa% 

m?z*u-y\t, dna @e?ij$/£(c cfc-oT ^-r 5c^-?ts 0 

[0 13 8] 

ILll-IgG4-Fc Egffl^tt, D N AMMt LT7°^X = FpBB 
T 3 3 7 ^fflt>/c P C R ^ TMt§ C t ^Tt § 0 lOOPCRSJStt, 

-86- 



(87) 2 0 0 3 - 5 0 8 0 2 3 

* V =f I LI 1DFC (5 — CTGAAGACTCGGCTGGAGTCC A 
AATATGGTCCCCCA— 3' ) (IE?|J#^6 l) 43«fct>*B B 8 2^ffl 
T*#5o n&PCRKJ5tt, tWl L 1 1 DFD (5' — ACCATATTT 
GGACTCCAGCCGAGTCTTCAGCAGCAG — 3' ) 
6 2) fc«fctfB B 2 7 2*ffiffl-pf?So cn£©P C RaSfr^^ftSj^fc 
, ^/MRtiSIU Tl^U ^ITt'J^B B 8 2fe£t;B B 2 7 2£JHV\fc=&P 
CRSfctCftrcfctfTSSo ^^8 0 0 bp PCR», «SL, 
S g r A I :fc«fctf S a c I I T??B{fcU * LTff DS/lO*X7 7 
L/c, PKcWLfcpB B T 3 3 7 fc^n-- y^Lfc 0 ^jE^A^^WTS 
5 P - > « , D N A IB^iJ^ J; o T PS*T 3 C ft £ 0 
[0 13 9] 

B 9 - 1 1 (Lu^ 1994), Til ,«* • 7V F • r 

^- • ^Xf-AX) Sfc&giJ© I L - 1 1 -fe#ttfffl««, I L - 1 1 - I g 

GB^^y/^«o4«tt^iJS-r§fc46^ffl1-^c^^Tt§o I L-l 

i -immmmz, ^s^i^o^ i o % f b s , 5 omt/m 1 ^~ 

'>yyfe«fctf 5 0 fi g/m 1 Xhlx^hV^i/yfej;t>*5 0- 1 0 0 n g/m 1 
<D I L- 1 1 mt§RPM I 1 6 4 9iB$ 

^ ^ > i/a tT—^fi (the German Collection 
of Microorganisms and Cell Cultures, 
Braunschweig, Germany) fr^A^Rftt) £ig£U 

[0 14 0] 

6. C. I L-l 1-1 gGHk&$Wn<D'CV\Z$1to1l 
I L-l 1-1 gG»^>/^Stt, h I L-l lfc^t/hTPOWt 
l^n§t)0 (Lok5^ 1 9 9 4 ; K a u s h a n s k y 5 % 1 9 9 4 ;Ne 
ben?), 1993;YonemuraP>, 199 3) IE^&^X 
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(88) #^ 2003-508023 

^x^^^-ji^m^rcsEn^wi^vumt^ctti^^o i l - 1 1 - 1 g 

m§ (Hangoc^, 1 9 9 3 ; Leonard^ 1 9 9 4) 0 
[0 14 1] 

se) t% rhiL-ii, i-i gGm&zy'wnzrcte??^ 

o&TaittfcSW-S So J£iBH© I L- l 1 - I g 

z<D%®(onmvmi?%zttfT*%% 0 um-ztiz^ i l- i 1 - 1 g gm 
i i (Dmmmmvo. oo2x^e2 5 xs-eottHtc&^o ^-f €ss^y 

^n^;l/»«0*%SitS<ii:^7?*So ZZftZttMffitt, rhIL-l 
(D&-F&!tt*nH&V%ZL tit"*** %o ®)Wl%m®U fLTAIM 

§ 0 P<0. 0 5tt, fltW^P.tl^o IL-1 i-igGl^y 
[0 14 2] 

7. tpo-i gGi^^y/^H 

7. A. TP0©^n--y^„ my#fcfy (tpo) iM^fiOS 
ISiIftOi4^lit5 0 t hT PO^- K"T5 c D N Att, H bfi£A& 
^t/Mffli (^nyf^t (CLONTECH, Inc.)) frfciSBiSn 
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(89) #S 2003-508023 

S-*jicDNA^6PCRt«fcoTii(l^nfco H&JESfc&JiLMStt (*n- 
>f7^t) *^SBS*nfc-*McDNA«>, T PO^±i»§/ci6tOT-r 
Sil^TOSo PCRSJSM^ J®7a[R]7 0 7^^-B B 3 4 3 (5' -CGCA 
AGCTTGCCACCATGGAGCTGACTGAATTGCTC-3' ) 
(IE^J#^6 3) IS&Xfmftlftfv'CV-B B 3 4 4 (5' — CGCGGATC 
CTCCGGACCCTTCC TGAGACAGATTCTG — 3' ) (E^J 
#f6 4) fcffl^Tfrfrftfco ^V-BB 3 4 3ii, TP OftWs>?i-))/K 
O^T03-KE^J05' *i^C7--;VU ^LT«ft7°^V-B B 3 4 
T P 0 3— FSS^JO 3 ' M£7--;l/f£o 
[0 14 3] 

TPOfcn-K-fSEfllfcJ^ 1*3$© B amH ^LTcKDgBft 
tt N 2^^yF^Lt~l 0 0 0 b P TPon-F«^n--y^t 
Sfca&KtefflSttfc ; ~4 0 0 b p07V«H i n d I I I -B amH I Kt 
Jt-&<££>~6 0 0 b pO«^*JSBamH I HfJto dneoBfJtO^tt 

Ig^MLTH^ai^tiT, ^TP03-F»Mlf: o -1,0 

0 0 b p PC Rlftli, H i n d I I I fc«fctf B amH I T'^ffcU^ -40 
ObpOHindl I I - B amH I »rfrfe<fctf~6 0 0 OB amH I Ht#££ 
C/co cn^*^, WffiiiU ZLXZtl^tU H i nd I I IfccfctfB 
amHK SfcliB a mH I 03n»?8{fcU 7M'JW77^-«IU ^ 
;ViSl/cpCDNA3, 1 (+) ^**-fcAnT*P--V?Ufco SWrJ* 
tCOVTttiEDNAI^IJ^-rS^n-y (Foster 5, 1 9 9 4 ; Soh 
ma^ 1 9 9 4) WmfetEtlfco 6 0 0 bp BamHlM, SH 

m&ftM2tirttu---yfriowmL, ^ltb amH iwmmz?u-->7L 

, V *X7 7 tfMU ^ LT@B»fiE Ztlfc 400bp Hind 

1 I I-BaraHI mfr*&tj*Z p C D N A 3 . 1 (+) iift^WiSl 

#tlt\ M^EiRir, -r&fr-^ t p o to^ton- Kia^jtfi^tsii 

£nS«fc3£6 0 0 b pB amH lBT^fi^-rSfe©*lRl^b^o l^ffl 
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(90) #82003-508023 

£KfR]2tlfc^P-y^ P CDNA3. 1 (+) : :TPOfus, tfcltp 
B B T 3 5 5 fcffcU ZLTZZiSiZffl&orciblC&mznrco 
[0 14 4] 

7 . B . T P 0 - I g G&£#<DW%o T P 0O*;l/^^*Sjg^\O I g G 3 

- F@B»Ml^ T P 0 EO^T©3- FIBW BamHI SMft&"&iy<D*e, 
0JPSxy K5**W~ t?B s p E 1 1)\ BamHI ©^fJtfffl^nSWIi 
, I L- l l - I g Gtt^^t-S^tok:ffiffl*nsfeOfcS<HO»f^7?«H8 
Snft, HWJ 1 , 2 fej;rf 1 0 tCfa«*nfc«KB*O^T^ s e r - g 1 y - 
gly-ser-gly-gly-ser (SB?iJ#^ 3 ) U V #~-^7°f- F£n 

- F«fc&£$ffl2ft3BE?>J&, «B s p E I EfigPfi (T C C G G A) £ 

^LTCOgPfett, pCDNA3. 1 (+) I g G 1 -F 

c, IgG4-Fc, I gG l-CH^J:t5l gG4-CH3-FTOJ^^C^ 
</\> 

[0 14 5] 

I g G 1 - F c 3- FIB?IJ&, T P O0£/^^««££n/i o ~7 9 
Obp BspEI-Xbal 7°^X^ F p B B T 1 7 4 [±fBf»J 

2 £K«, ^ 1 #58] frZWmU fUBspElM'Xbal TiiftU 
U 7^* 'J 7 ^-^T«l/c p B B T 3 5 5 t AtlT^ n-~ y 
/to I gG4-F cn-KE^iJfe, TP0O*;l/^S/*J(gCffl|^n 

fee 7°^X^ FpBBTl 75(D~7 9 0 bp B s p E I -Xb a I |fr [± 
fB^M2tClS«, Si #53] fcttWU WffiSU fbtBspEIJ3j;tf 
X b a I ^ffftU ^ U *X7 7 tfT«2ftfc p B B T 3 5 5 

KiAtiT^n-ny^L/co I gG l-CH&cfctfl g G 4 - Ch n- Fffi?iJfc N 
TP0<D*;l/4?^^*JgKi»^nfco I gG l-CHfe«ktf I gG4-CH3- 
FTOJ£> ^tl^tl, 7°^X^ F p B B T 1 7 3*S«J:tf p B B T 1 8 4 [±|BH 
2 \Ztm, m 1 #58] 1 0 8 0 b p BspEI-XbalifriL 

TtJjfrU fLTBspE im'Xba I VffittU TM U *X7 7 if 
?«L/cp B B T 3 5 5^Anr^n--y^L/c 0 f#5>n/c|1^^7°^X5 
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(91) #^2003-508023 

£oTf£liE£nfco Si His cn?.(D7 0 ^X^ Ffc^tf^netf Ff3 T 

p o - 1 g GS^^y/^g^ijtB-r^o 

[0 14 6] 
[HI 2] 



^11 TPO-IgGU££>/^ff 







pBBT340 


TPO-IgGl-Fc 


PBBT341 


TPO-lgG4-Fc 


pBHT342 


TPO-IgGl-C H 


pBBT343 


TPO-IgG4^„ 



raTPo^^^ior^yii-i 5 3frP>«£tl£, TP 0O7 = 7 
«F^>^ g$S^J&Dfc&£i^T*fc££*£n;rc (Bart ley?) 
, 1994, de Sauvage^ 1 9 9 4) 0 cKDF^-f^ pBBT 
3 5 5 (±|H) ^©TP03-KBa»6PCRt«J;^T-9-^^n-^y^n 

s *LT%.&#u-7v>m\\icm&ztirc 0 pcrsjs^ 1^7^^- b 

B 3 4 3 (±IB) 43j;ra^In]7 0 ^^N'-T P0 153rev(5>CGC G 
GA TCC TCC GGA CCT GAC GCA GAG GGT G 

ga ccc>3) (mm^e 5) *m^Tftt>n%T*&z5o 7°^^-t 

P0 153revB, 4 7- 1 5 3 £rn— Ft"<E> T P 

/VU ^LTB amH Ig|5{u^£?ili:ttU>^-O-»iJ0x.§o ££>£J&£ 
O^TO^tt, p B B T 3 5 5 DN kV&ZSo #5>n/c~6 0 0 b p<DP C 
Rfflit BamHI Tiflfc^n, ^ UTfU^n/c- 1 0 5 b p B a mH I Drit 
it. fjvmmzti, pUC18T7n--y^U ^LTiB»SL/co ^£>tt 

, miEmi^tztu-yiz. ^n^- 1 o 5 b P b amH 1 m^wm 

i?n§77X5 KDNA(Dli:LTf ffl^Wc COifrli, pBBT3 4 0 
, pBBT341, pBBT 3 4 2 jo^tfp B B T 3 4 3 (£T±iE£!Hfc£ft 
tVS) *K#£TS~6 0 0 b p B amH I Iffr^iitS/'cftfM?^ 
o Ctl^x s e r — g 1 y — g 1 y — s e r — g 1 y — g 1 y — s e r U yii— 
^Lt, ^tlfm gGl-Fc, IgG4-Fc, I g G 1 - Ch 13 «fctf I 
g G4-CHiCi^$n/cTP0O7 = 7^1~l 5 3 A^ttfig^nStt^ > 
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(92) W% 2 0 0 3 - 5 0 8 0 2 3 

[0 14 7] 

TP 0— I g G 1 — F cmmm-SWtt, DNAiitLT7 7X5FpBBT 

rfTPODFA (5' CTGTCTCAGGAAGGGGAG CCCAAAT 
CTTGTGACAAA — 3' ) (IBWI6 6) jS&Zf B B 8 2 
o r^jPCRSJtStt, t'JJTPODFB (5' ACAAGATTTGGGCT 
CCCCTTCCTGAGACAGATTCTG — 3) (IE»^ 6 7 ) 

bb9 ittfflff§o ctiz<DP cR&fcfrt>mcmwi*Y}\<mmL* m-sl 

s J E-UT*UdrBB8 2fe«J;tfBB9 1 fcJHV^cH&P C REJSfc-ftr C fctfT 
*5«fc* 1 7 0 0 b p PC Rgft^ Wm$iU H i n d I I I *5<fet5 
Sac I I«{t:U *LTff^$/JI<D*X7 7#~ tfT«b/c, ilC^I 
L/cpBBT3 4 0^P--y^lfco tf!EJSA j ft£*r'fr S >7 P-^tts D N 

[0 14 8] 

TPO-I gG4-FcIgi^ DNAtii:LT^7X5 FpBBT 
3 4 l^ffl^TPCRtcfeDf^fig-rseifc^ffSo lOOPCRM, aJ" U 
3TP0DFC (5' CTGTCTCAGGAAGGGGAGTCCAAATA 
TGGTCCCCCA-3' ) (S2»§6 8) fc«fctfB B 8 2 WTf^c 
r^PCRSHStt, t'JiTPODFD ( 5 - A C C A T A T T T G G A C T C 
CCCTTCCTGAGACAGATTCTG — 3' , IB5W#6 9) fc.fctfB 
B9 1«t§o Ctl^cDP C RSJSfrefffcj^fcW^glU rlnU 
*LT#y =TB B 8 2««fctf B B 9 1 fcJB^fcH&P C RSJiStCfiffC 
§ 0 43**2 0 0 0 b p PC R»£, WML, H i n d I I I *5d;t>*S 
ac I I«{fcU *LTff^^JlO*X7 7'^— tfT^Sbfc, ITOfcSJWrb 
fcpBBT3 4 lK#U--Z/?Lrco HiEjS A»WfS * p-y« N DNA 

[0 14 9] 

IrJ^W^ I gG-F c F^^ytI^n/cTP0O7^y^l~l 5 
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(93) 2003-508023 

3 <D#fc 3 - KT 3 MClli^ft^ilt 5 fc&fc^ffi 3 & 3 ? 0 
i»M-0 7e (Avanzi^ 1 9 8 8 ; 3 $/ 3 y • # 

a If— ^P/ffi (the German Collection of Mi c r 
oorganisms and Cell Cultures, Braunsc 
hweig, Germany) ^ TPO - I gGW&#»W 

n*m%mmi£r z>rc$> Km 

[0 15 0] 

7. C. T PO- I g GMJ-a-^y/^fiO^ytf^i)^ 

TPO- I gGM-&$y/Wmz, h I L — 1 l&cfctfhTPOM^TJI^ 

m$mc33tf%mn%Mffltt% (Lok^ 1994;Kaushansky?> 
N 1 9 9 4 ;Neben^ 1 9 9 3 ; Yonemu r 1 9 9 3 JKas 

zubska6, 200 0) o TPO- I gGHk£9Wn<D%}fllt, 1 0*3 

§L^m§o TPO- I gGS^^y/^S©^M«, 1 Bfet, 30$ 

/J^M^S^xVVT'fe^^n^ C ttfT*%% (Hanggoce, 1 9 9 3 ; L 
eonard^ 1 9 9 4) „ 
[0 15 1] 

7^X$fctt7>yh« 7 0fe®PI, (i0, 10*5^ 3 

Em T\ rhTPO, TPO- I gGi^^^ISft(i^7-lr^ C^fc* 

/i/iSft) ©jrFffiftfcSW-S c ttfx*%% 0 jaIeBot PO-ig G»^>^ 

im&rrscfctf-ctSo ^sns^TPo-i g G»^^^soffl 
«SBHtt, <i n p> ©iM^xVi/ t-o^T^cfU^? n/c t pooiifflico. 

0 0 2 X^5 2 5X&T'<0mmfcR&Z.tWT'%Z o ^T^ZMuZ Z/rtZWO 
^/WgffiO&^t? §o r h T P OOMWBfft 
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(94) 2 0 0 3 - 5 0 8 0 2 3 

«Jt®!tcov>T©MMo-^[Ri^«f*f«Jm"e#5o p<o. 0 5a, wire&s 
mp»n§^9o TPo-igGi^y/^sa, ijw©lf»©ifti 

/JvRfe <£ tf g^^figtc 43 £ » £»f 3 o 
[0 15 2] 

8. GM-C S F- I gGB&£#y;^H 

8. A. GM-C S FO^O-zy^o bh«-7^P77-^3n--$J 
SSlH? (GM-CSF) Sn-mcDNAti, ±12-1*^^3^2. B \Zffi& 
StlSfcfctK F11IM5 6 3 7*^HSi$nS«gRNA^e.PCR{C 

y^V-BB 2 6 3 (5>CGCAAGCTTGCCACCATGTGGCT 
GCAGAGC CTGCTG>3) (E»^7 0) fcitfiEfrlRl^l'V- 
BB2 6 4 (5>CGCGGATCCTCCGGACTCCTGGACTGGC 
T CCCAGCA>3) OBTUSE 7 1 ) fcffl^Tfrfettfco ^^V-B B 
2 6 3(i, GM-C S F#^>^;WCOVvt©n-KSSyij£>5* ^£7^- 
;l/U ^UM^V-BB 2 6 4 GM- C S F 3- FIE» 3 ' * 
i^(C7r.-;l/-r§ 0 £Ufc~4 5 0 b p P C R»£, H i n d I I I fc«fctf B 
amHItifkb fUHindl I I 43«J;tf B amH I 7??B{kU TVVfcU 
t^77^-«U »lL/cpCDNA3. 1 (+) ^**-fcAftT 
^n--y^trco {ilEDNAK^Ift^n-y (Cantrel 1^ 1 
9 8 5) pCDNA3. 1 (+) : : GM-C S F f u fcttp B B T 2 
6 7»L/c 0 
[0 15 3] 

feSV^ fchGM-CSF*3-mcDNAtt, kMWUTl 
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(95) #S 2003-508023 

c s f %m%? % mm& z wmh tut r n a & e , sfcaub *m u > > ^ 

$fttt2 0|tg/ml3^t^J>A (^^^r$^;Wi) fe«ttf4 0ng/ 
m 1 *;V*-;l/5'JXf-h7-bf-h (PMA, :^V^#;14±) T'iS1£{t: 
snfcfc h TIW^P CR£«fcDi8*&f Stfctf-efTSo P C 

RSJS&, I0a[n]7 o ^V-B B 2 6 3fccfcD*5Efi[R]7^V-B B 2 6 4^ffl 
VTfr5Ci:tf"eS?So t#?>n/c~4 50pb©PC RM3&, H i n d I I I 
fe^BamH I TfJBffcSn, fbt«iU ^LTH i n d I I I 
B a mH I -£$HfcU 7M'J*X77^-WIU WffSL/cp CDNA 
3. l (+) ^£-tAtiT^n-^y^L/c 0 »ao^n-ytt, jilEDN 

[0 15 4] 

8. B. GM-CSF-I gG (GF-IgG) WfefoV>W&> IgGl-F 
c^-FWJ^ GM-C S ¥(Di])l$*i/^Km-£-$~Z>£ttfT%%o 7°^ 
FpBBT 1 7 4fr£«£tlfc~7 9 0 b p B amH I -Xb a I Brfr [ 
±IElWJ 2 fc|B«, a 1 mSH B a mH I cfctfX b a I T?il5{tU 7;!/ 
*U*X7 7^-«lL/cpB B T 2 6 7 XtlTt? U—~y??% £ ttfi 
T*#5o (r]*§H^ I g G 4 - F c 3- FTOJ^ GM- C S F ©#/l/#*$/*ifg 
lC&M&2tl%C£WX*Z% 0 7°^X5 HpBBTl 7 5 £>«£nfc~ 7 9 
ObpBamHI-Xballrfr [±IS^W 2 ^f3«, S 1 Ml tt. Bam 
H I UiO'Xba I -eMffcU 7MU*X7 7^WIb/cpB B T 2 6 
7K\tlXfU--y?Lrc 0 I gG l-CHfcJctfl gG4-CHn-FIB« 
, GM-C S FO*;V#^5|5JffiKfei»^'&S<lfc3^T?t5o IgGl-CH 
43«fctf I g G 4 - Ch a- FIB?iJ£, Ztl^ti, 7°^X = F p B B T 1 7 3 
tfpBBT 1 8 4 [±IB»^lJ 2 fciBSL S 1 «] 5>~ 1 0 8 0 b p B a m 
H I -Xb a I mfrtLTWmU ^ITBamH I fcitfXba I TfJBffcU 
7;WJ*X7 7^- MIL/cpBBT 2 6 7fcAnT^n--V^tS 
o t# 6 n/cMx. 7°^ X = K^TO#}3itt, »x y F 5? * UT-Vmitls&Tf 

Tj]u-x?}inmm^&-DTmi-$ft%o gm-csf-i g Gm-&$y^ 
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(96) #S 2003-508023 

(American Type Culture Collection)^?) 
[0 15 5] 

GM-C S F - I g G 1 - F cWmtfem*, DNAit§y£LT7°^X5 Hp 
c D N A 3 . 1 : : GM-CSF-I gGl-F cWLTPCRta^T^ 
jSt«Cfcm«, lOiOPCRMJESfci:, ^UdTGMCSFDFA (5' GA 
GCCAGTCCAGGAGGAGCCCAAATCTTGTGACAAA — 3 
' ) fe=fctfBB8 2Mtt5o r&PCR£fSW\ t'JdGMCSFDFB 
(5' ACAAGATTTGGGCTCCTCCTGGACTGGCTCCCA 
GCA-3) !5j:(fBB9lWT-t§o CftS© P C RRjSfr5*# ?>n§M 
f;HiL, ?F^U ^LT^-UdTB B 8 ZlS&XfB B 9 1 ^ffll>/cH^ 
P C RKfolcttfC ttfT*%2>o *3«k^ 1 1 5 0 b p PC R»£, y;l/»Sli 
U H i n d I I I lo&ZfS a c I I -???B{fcU t#^tlfc~6 7 5 b pH i n d 

1 1 i/s a c i mfr%?;vmmu zLrffv^mofrzyrz-wmm 

Lfc s mm^mLfcp cDNA3. l : :GM-CSF-IgGl-Fc£* 
[0 15 6] 

GM-C S F - I g G 4 — F cESB^fttt, DNA^IT^X? Fp 
c D N A 3 . 1 : : GM-CS F — I g G 4 — F cMbtPCRtJ:oTff 
it§Li:^t§ 0 lOOPCRSfS^ t'JnGMCSFDFC (5 GAG 
CCAGTCCAGGAGGAGTCCAAATATGGTCCCCCA— 3' 
) (ffi»^7 6) 33&XfB B 8 2*ffiffl-p#S 0 C RSJSWu =fG 

MCSFDFD (5' - A C C A T A T T T G G A C T C C T C C T GGAC 
TGGCTCCCAGCA-3' ) (K3Wt7 7) fe«fctfB B 9 1 ^flffl^t 

=TB B 8 2*5£tfB B 9 1 £JE^fc=#P C RSfStCftTCl fctf^So fiZZ 
1 1 5 0 b p PC RmVB*. ML, H i n d I I I fc'cfctfS a c I I T* 
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(97) 9#S 2003-508023 

fttffcU ~6 7 5 bpHindIII/SacII ffifr*W»»U ZLTl? 
VismVt^yTZ—eVWmLrc, PI8K:«L7c7°^X^ Kp c DNA3. 
1 : : GM-C SF-I g G 4 — F cK.Zu-=.y?Lfco BiEmXVd^tZ 

[0 15 7] 

GM-C SF-I gGM£#»V?n<D£.W}Tfe&li, TF-ll« (7*V 
±l>$4 ^/^+-3l/^>3 y (Ame r i c a n Type Cultu 
re Collection) fr£A¥Rlt£> £ffl^TMST£ C fctfTfTSo 
[0 15 8] 

8. c. gm-c s f- i gGm-gzy^zv.^y^-Ryfoti 

GM-C SF(i, iE^^^W^M^Ot hfe^tfffij^tCfc^^SIS^ 

^cfcmiiS^WWu^^^nj-^tiijn^Ml-^o nhGM-csF-i 

W^I^iiira^M-r^^t: hmmm (Donahue^ 1986a, 198 
6b;Mayer6> 1987a, 1 9 8 7 b) fcW? (Schuenin 
gf>, 1 9 8 9;Mayer^ 1 9 9 0) tiimilt^tSo £51/ Hi 

x zazmmznz&totmmi gGM&zy'wmz. ^7xgm-csf 

(Gough^ 1 9 8 4 ; 1 9 8 5;Kaj igayaf), 1986;Can 
t r e 1 1 5, 1 9 8 5) fc'^h h GM-C S F^f^y^«^y/^ 

tfV%%o $y'Wn<DJyV hnaffittt^ ^NF S 6 0*fctiDA- 
3W«ffl^TliJ^-r§C^^T^5o ^XGM-CSF-I gGM^^> 
/^j|<D$j7J&, BS/cDlIlk 1 0t5§, f/ca3BWX=GM-CSF 
-I gGl^^y/^HtOV^TOS-^X^^a-^fflV^T, 2 0 0mg/k 
gOffliWn^^7 7 5 KOffit* (Mayer 1991 ;Gamba- 

vitaios, 1991) ic£^irf^mm'j>mc%:^rc^v7,vnfet2>c£ 

tflftSo 0. 5 /x g/k g~5 0 /x g/k gOlBHtcR^GM-C S F- I g 
[0 15 9] 
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(98) #S 2 0 0 3 - 5 0 8 0 2 3 

9. Ml?- I g Gffi&$>/wn 

9. A. #«H? (SCF) <D*u--V7: SCFtt, 5£jfitffcffifflBS<DfS 
£.*mffiirZo thSCF*3-Kt«cDNA«, He pG 2, 5637 t/c 
&HT- 1 0 8 0»»?»¥il^n/cRNA^ffl^TRT-P CRt^Oti^I 
■TSCfctfT'tS (Martin £ N 1 990 ;He pG 2 ^ojct^ 5 6 3 7» 

AT C C, pty— 7> F#|a«y^lf;I/Rfffi (R o c k v i 1 1 e, MD) 
frbK&QmV&Z) o PCRSiStt, imUfa7°7-f^-S C F-F (5' -C 
GCAAGCTTGCCACC ATGAAGAAGACACAAACT — 3' ) 
(@E5W§7 8) &<fct5}£75(R]7 0 ^^-S C F-R (5' — CGCGGATC 
CTCCGGA GTGTAGGCTGGAGTCTCCAGG — 3' ) 
f79) *fflVTff5Ci:j^7?#*o DNABE?IJfcJ\ T 

HtfttSnSo 7°^V- SCF-Fa, S CFM^W£^t©3- F 
12?|J0 5' M(C7--;bL, fLTM77^-7-SCF-Rtt, SCF3 
-FSS»3' *Jffifc:7--;l/U »^<fc«MilF^^y©^gPT^^ 
§o »i£7^PCR7°^v-&, iiTO?^U^f-F^ SCF-RT^JfB 
£tl£SCF DNA@a^iJ(cgm-r§o^jcJ;-pT, SCFWF^^ 
»ik #(CfiEI^^^lOA 1 a- 1 7 4fCi^T»§ff^Mt§ 
fc«)K:ffiffl-rSJ:fc^T?#So *#£nfcPCR»te, Hindi I I:j3«fctfB 
amH I -emfb^tl, fLTH i n d I I I isXXfB amH I 

fb^n/cp cdna 3. i (+) ^^^-i:AnTi'o-->yu 

IgGl-Fc, I gG4-Fc, IgGl-Ciu I g G 4 - Ch Zs&tf 

ti v>mmMmz. mmm 1 5 Kia^sns ^^scf 

^ V(DA;V*^^t:i^?n^ u IIHJSttTF-l (K i t am 

ura, 1 9 8 9 ;7^U^y^^7°Mft-3l/^y 3 y, jrf'J — 5>F#I 
n y £ tf/VFJrft (American Type Culture Collec 
tion, Rockville, MD) fr5A#RT&© «\ SCF- I gGB^ 
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(99) #82003-508023 

[0 16 0] 

» (D i g g f * -r y t *tr s s c f F ^ -r > <om &M&m*. e p 

O-I g Gfej;tfG-CSF-I gGSSlB^fc^t-Sfcfcfc^MNfcie 
*$nSfeO^S<KO»f^%ffifflLT«K6 , rS(li:^T?#So SCF-I gGl 
-FcEgi^f*tt, D N AWMt 11^775 F p c D N A 3 . 1 : : SCF 
- I g G 1 - F c 7 A A P C REJ:otMt5 l t^tS. 1 O 

©PCRSfSli, t'JJSCFDFF (5' — GACTCCAGCCTACAC 
GAGCCCAAATCTTGTGACAAA— 3' ) (IB^JS^ 8 0 ) fcjctf 
BB8 2MT'f§o Zl^PCRSJiS^ t'J^SCFDFR (5' -AC A 
AGATTTGGGCTCGTGT AGGCTGGAGTCTCCAGG — 3 
' ) (@2»^8 1 ) fc<fctf B B 9 1 WT~f§„ £tl?>0P C REJgfr£1# 
?>tl3»£\ Wft^U tl^U ZLXtV 3B B 8 2*$«fctf B B9 1^ffl 
^/fcH^PCRRjSK^-rcfcA^So PCRUt ML, Hind 
I I I^Sac I 1-vmitU ZLTffVfmQ&xy 7 #-wwmLit 
> »WU:pcDNA3. 1 : : SCF-I g G 1 — F c 7 AAt^o- 

[0 16 1] 

SCF-IgG4-F clllt^ttt, DNAiitLT^7X= Fp c DN 
A3. i::SCF-IgG4-Fc 7 A A£i£ffl-f3 P C Rlc J:otMt? 
CfctfT?#3o lOOPCRSJ&tt, *U=fSCFDFC (5' -GACTCC 
AGCCTACACGAGTCCAAATATGGTCCCCCA— 3' ) (IB 
»^8 2) fej;tfBB8 2Wf§, r^PCRSfcJ^ ^UdTSCFD 
FD (5' -AC C AT ATTTGG ACTCGTGT A GGCTGGAGT 
CTCCAGG-3' ) (ffi«^8 3) fc<fcD"B B 9 1 Wt't§o dtlS 
©PCREJ&fr5*§5nSjg%^ WfilHU g^U ^LU'JiBB8 2 
fecfctfB B 9 1 ^m^fc^kV C RSJS^#-rc £WV%2>o P C R»S\ ^ 
;MiSU H i n d I I I fej:tf S a c I I ^{fcU ^LTff^S§C>*X7 
7 ^— tfT«L/c, |WllIt^|lTL/c pcDNA3. i::SCF-IgG4- 
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F c 7AAic^o--ym<:i:^t§o BlEMXM^? §^o-y«, 

D N ASa»» £ o TIrI^-T S C ^^T$5o 
[0 16 2] 

10. F 1 t - 3 L - I g Gi&^y^K : Fl t-3L (Lyman 1 
9 9 3;Hannum^ 1 9 9 4) mmtm<03£*£.*W&'t ZWfc^rtr 
-fhA^fyt^^ thF 1 t-3L*n-mcDNAI4, ^o>f7^i 
(C LONT E CH) fc'itfXh7^i>-ytt (Stratagene, Inc 

«#M^f>K^n/c-*IIc DN AfrB P C Rfc^TitilitSC fctfT't 
§o PCRSJ^tt, )li^[n]7 0 ^^^-f 1 t F (5' — CGCAAGCTTGC 
C A C C ATGACAGTGCTGGCGCCAGCC — 3 ' ) (BB?IJ#*f 8 4 
) *S<fctfi££ (R]7 0 ^ V- fl t R (5' -CGCGGATCCTCCGGAA 
GGGGGCTGCGGGGCTGTCGG — 3' ) (@B»^8 5) £rffl^T 
ff5Ci:^7?#So 7°^V-^cDF i t-3L D NASSAU «U TW^n 
§o 7°^v-f 1 t FfcJ\ F 1 t -3 L5^^^;WCO^T©3-KIE?iJ£> 
5' *fiSt7--;l/L, ^LT$7^7°^V-f 1 t R&, Fit 3 HIS 

fE£tl£Flt-3L DNAE^JtcHft-rSCl^K.fcoT, Fl t-3L« 

f ^ << ><Dwmmm%{mt % tcn> % c t we t § „ t# e. n/c p c r 

H i n d I I I MBaraH I ?«:£n, y;W«U ^bTH i 
ndl I I fc'^t/B amH I -emfb^tl/cp CDN A 3. 1 (+) £A 

o V<O3^0^n->tt, fgIEDNA@E^ffl^T, ^©^11^ Sfc&fc: 
g^lJi*£-rScli:^f?S„ IgGl-Fc, IgG4-Fc, IgGl-CH 

, i g g 4 - ch 43 # ymmfenmz, mmm 1 5 fciassns £ 
fc-o f 1 t -3 LoiieflanK^^voA^^s/^sstcia^-racfc^-etSo 

h F 1 t-3 U~t7Z-T*ftm&A'$ftrcB a/F 3« (Lyman^ 1 
9 9 3 ; HannumB, 1 9 9 4) F 1 t — 3 L — I gGWk£#>M9t 
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<D£Wm&*m7£fZrctbiL&m?Z<l£tfV%Zo Ba/F3ffflM, 

> F-f ^a^^^y^aH-^Pirfe (t h e German Collect! 
on of Microorganisms and Cell Cultur 
es, Braunschweig, Germany) fr>£> RlfliaT&So 
[0 16 3] 

a^rOI gGK^^y^t§F 1 t-3 LMMIF^yOitSS^f*^ 
, EPO-I gG&cfctfG-C S F- I gGtfgI^{*^lf^r§C^^^^T 

1 t-3L-I gG 1 — F c ISlpftfi, DNA»^bT±tfB«^n§-/ 
Hp c DN A 3. i::Flt-3L-IgGl 7°^X= K^ffl-fSP 
CR{aoTMt§^^m§o 100PCR» t'JiFl t D F A 
(5' -GCCCCGCAGCCCCCTGAGCCCAAA TCTTGTG 
A C A A A— 3 ' ) (K3Wf86) UJ;tf B B 8 2Mtt§o r^PCR 
£JS&, t'JnFl t3DFB (5' — ACAAGATTTGGGCTCAGG 
GGGCTGCGGGGCTGTCGG — 3' ) (ffi»^8 7) &J;tfB B 9 

, ^UTtf'J HBB8 2MBB9 1 ^l^:£^P C RSfSWCt^f 
t§ 0 P C WftSU H i n d I I I fcJctfS a c I I -pJBffcU 

fLTff^^iO*X77^- ra&SUfc, ^MIlTLfcp c DN A 3. 1 
: :SCF-IgGl-Fc 7 A AKtu-ziytfL? % a ^MAtlfcWf S 

tu-yte, dna mnmmc m^t 

[0 16 4] 

F 1 t -3 L- I g G4-FcIgim DNAiSfclty7X5Fp 
c D N A 3 . i::Flt3-IgG4-Fc 7 AAMnPCRC^ot 
m£-f3c:fctfT#So lOOPCRSJS^ *'J=fFltDFC (5' -GC 
CCCGCAGCCCCCTGAGTCCAAATATGGTCCCCCA-3 
' ) (1E3W§8 8) ft^tfB B 8 2%&mV%%o ^PCRSJS^ t'JJ 
FltDFD (5' -AC C ATATTTGGACTC AGGGGGCTGCG 
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GGGCTGTCGG — 3' ) (W^8 9) fe«J:tfBB9 1 £MT*#S 0 

B82MBB9 l^fflV^cH^PCRSJiStM-rci^^T'tSo PCR» 
VlVrnML, H i n d I I I S a c I I T«lU ^UTff^^HBO 

*X77*~ {fTMLfc, [H]*iM$rLfcp c DN A 3. 1 : : SCF-I g 
G 4-F c 7AA(^n--yTOc^m§„ filE^A^^W-r^^n- 

[0 16 5] 

(H« 1 1 ) 

n&o^*ftii^^^^wi, mzmimi-/*™ h±>yy$y^?m£>\ i 
gG K^^vn:f^nsci:m«^ i g GB^y^mco^x 
IH«*n5fc43Dt#ugfsc:i:^#So 2 ootids? F#^yfcl\ 

SPCROj;^ %}Sff«ffl Lt«?ti5 C U V^7— SB^iJ^ LX 

w«fiw^p,ns^fe^9o %mwm&*y^n.x\ *<r>*y>w%<o 

7 % J - £ fc^^^^^Mtc^l/^ F y/WkW? F ^ y&, g$ 
O^^HH^^WlhnFy^^L, %LXmm(DW&, ^v/^FUy# 
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[0 16 6] 

(HjMU 2) 

m^mmm^mm^tirc i g GM^^^^a^^tf^af*^ bti-fy/ 

fctbfcRVlK&RlZnZ (Geisse^ l 9 9 6 ; T r i l l 1995 

) o cHofflM^v^ »fe^ffi*iisn/fcsaitfe?oK^;i/^«, 

K«^n/c (Kaufman, 1 9 9 0) ^ *X^©S>fc Fn*U 
-hl/^^ (dh f r) Il£f$ffl?n§ 0 C©«{e?<D±|«, * 
^MfWVhW-h (MTX) «tf£iH^tt^U ^bTBttOl^ 

nut, d h f r mm^^-^mmtz (a 1 1 1978) „ mtxi 

dh f r^^LTl/^CH0fflWOfiJffltt^j;^T«^n 
§ (U r 1 a ubMC h a s i n, 1 9 8 0) „ 
[0 16 7] 

mm%&, *X = d h f rim G 4 1 8Mtt£{*^-£*:*V^:yy 
*^b7^7i7~ If (NPT) MW^A^nJf^pCD 
N A 3. 1 — Wy^fPv>x7 (Invitrogen)) t£l& 

i g Gm£$»^m%rzte%mwvj bti^y/mmm^K-o^xomM 

ZZ.tffV%Zo *XSd h f r?M^£-p d h f r 2. 
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T^V^y^-Cf^^^-^U^^ay (A^P^Sf 3 7 1 6 5) 
eA^Rj^TfeSo C(Dd h f rl» d h f r-CHOi««^ 
, ^UTMTXBtttCOTOtRJpSlRfc.fcoTlifi-rSCi:*^^^ (Crou 
see, 1 9 8 3) o d h f r ~9 0 0 b p B g 1 I I Bt#£L 

Tpdhf r2. 9*^MT't, ^LTfgJj^^-p R E P 4 (4y\£bu 
v-xy) CO^U 'J>*-OS^BamH I mLK t D-->^TS C 
§o C<D#flg«, CHO««t§i:t^etltt^ (Trills 
1 9 9 5), SiMRSV^Ot-^-OTI^ j etTSV4 0^S** , r« 

f rTOtvKi, Sa 1 IiHfctf, 7P^-*-:fc<fctf#y AttMfefc® 
SSfcffl®£Kf3®-C, Sal I»rit^LTpREP4^P)W^n§u^^T 
t4 ^Ji5!^UtfFU^-MU, ilOSal I IHfm^ pCDN 
A3. l<D&#£Bgl I I^Wn-iy^ll, ^tltCiO pCDNA3 
. 1 (+) : : dhf r^Mnctm^o I g GI^y/^Kf;fc 
IZ&mWVJ hti^y/MMmtt^-FtZDNA^ Wik, CMV^nt 
-MWPi:0pCDNA3. i (+)l«fto^yjy*-|«c^ 

--ymct^t^o fflfcfcf, EPO-I g Gl-FcSfe»G-CSF 
-IgGl-F cmi^te, H i nd I I I-Xb a I Krtf-©J; 5 £ Wf*U 
y^X^ FpBBTl 8 OfcilfpB B T 1 7 4fr5#JWS*U ^LTH i n d 
I I I -Xb a I -WpCDNA3. 1 (+) : : d h f r + ic?u—~y? 

©g£^K#£t-3^Cl&B«C£tfT-#5o feS^tt, pCDNA3. 1 
(+) : :dhfr\ fe«fctf I g Gl»£* fctt^MttlH' hii^y 

/WH^fgii-f§pCDNA3. 1 «»©|WlBtM^A«, gift©*;//* 
tn*mi'?%d h f r + CHOffl^*#S^J6Mffl-rsci:^T*#5 (K 
aufmanru 1 9 9 0) „ 
[0 16 8] 

fanm^^ft^y'? XS. KDNAtt, COS Izfclt d h f r"CHO» 
£ 5 Mm«»RIIAir£fc&«g; U\, D h f r - C H OlfflK^ 



-104- 



(105) #8 2003-508023 

nuy\Z7±¥(DL. Chas inf± (CHO Kl DUKX BlDO 
&5%:&<<DMfrt>. tZTc\tT*V*y*'(~7tifl/ s f-*-^\sZi'By (CHO 
duk", ATCCS^CRL-9 0 9 6) A^^^nSo HfflflS^ 10%FB 

s, ^u-», fc'^o'f-^^yeffiSbfcF 1 2 

/DMEMigtti (Lucas?), 1996) T^ST^ C 3 0 «M^?L 

(Kaufman, 1990) £ffl^T\ Ustf7x* b7^> (L i p o f e c 
t AMINE) (^3 ■ lf-7-;Vx;KG i b c o B R L) ) ©J^&S 

% 0 7%«f c STffis^n, fu^^x ^y^y, 

, ££T>^ F 1 2/DMEM (Lucas?), 1 9 9 6) ^dh 

f r^^AMW^L^^^o 65^14, G4 18itt(pCDN 
A3. KDNPTl^aoT3-F^tlS) »TIKU it>T, dh 

f rmmmiz^rmm®xt*%xtv-~y?tz>cttfv?z%o Dh f 

^(Yii^y (7-;l/ • 7>F • • ^Xf-AXtt, xyF^x^a (End 

o g e n, Inc.) fc'cfctW 7*VXf-y * ■ ^fAX- 7#7h'J-X 
(Diagnostic Systems Laboratories) (Cj; 
oTA^Bjfg) tC#f|6<J&, S^^A^RJt^EL I SA+7K Sfdffl 

ywrn^tzxtzmm^ vts^y/mmm^mM^^u-y^ imzn 

, fLTKaufman (1990) K £oTfBfc£n& h&K>m\mWtmi& 

<DMTx«©f£, m*<D?u-y&. i gGW&zy/vrn&rcit&mfoy-j 
h%jy/mmm¥<D%mK'o^rffi6irzc.t&T+%Zo ctizvmmt, £ 
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a&fcteffl£nTfrfc (Kaufman, 1 9 9 0«^nfc) o 
[0 16 9] 

i gGm&zy^mz, c h o»©«i*^ii^n§ c ^^t^§ 
o ss&#Atfc:«fcs c Ho*orai i g Gst-a-* y/^att, n« 2 t 

g G - C h Btetttt, h ^7 -f -fc £ o TS 5 ICWMLT, 

— ligfcLTteu 7>-t7 7n-X (Blue Sepharose), HF 

[0 17 0] 

-ic^^l^^iStSci:^^ cneo*7Wn7b^7^-l 

JB, ^^±Wt«^o7b^7^»^5o ^y/^K 
<M h*^>/^IH?^fctt$M^CTfc#SS^^^/^n-7";l/m{*^ 

[0171] 

mi 3] 
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